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PREFACE. 


The  present  edition  has  been  vety  much  enlarged  and 
several  of  the  articles  have  been  re-written.  My  friend  Prof. 
Bloxam  has  kindly  revised  the  chemical  part  of  the  work, 
Mr.  Sutton  has  re-written  the  article  on  volumetric  analysis 
which  is  now  of  great  practical  value,  and  in  that  part  of  the 
work  which  treats  of  lithotomy  and  lithotrity  I  have  had  the 
advantage  of  important  aid  from  my  friend  John  Wood  who  has 
written  the  article  on  catheterism. 

Fart  I  on  the  kidney  and  its  diseases,  has  been  very  much 
extended,  and  the  clinical  remarks  and  observations  on  Uie 
treatment  of  urinary  diseases  are  of  greater  length  than  in  the 
previous  editions  of  this  work. 

L.  S.  R 


6i,  Grosvemor  Street, 
October,  z868. 


TO 


THE   FIRST    EDITION. 


'he  Lectures  which  are  now  published  were  first  given  in 
November,  1852,  at  a  laboratory  adjoining  King's  College 
Hospital  (27,  Carey  Street,  Lincoln's  Inn  Fields),  which  I  had 
for  the  study  of  those  branches  of  chemistry  and 
'inicroscopical  enquiry  which  have  a  special  bearing  on  medicine. 
Several  courses  of  lectures  and  demonstrations  were  given  during 
the  seven  succeeding  years ;  but  of  late,  increased  work  in  other 
departments  has  prevented  mc  from  devoting  so  much  of  my 
time  to  this  branch  of  teaching. 

The  course  on  urine  included  oral  lectures  and  practical 
demonstrations,  in  which  every  pupi!  performed  the  experiments 
with  his  own  hands,  according  to  the  directions  given  in  tlie 
Tables,  which  will  be  found  at  page  440  of  the  present  worlc. 

The  lectures  were  first  published  in  the  "  British  Medical 
Journal,"  and  are  now  printed  in  a  collected  form,  with  several 
additions.  I  have  endeavoured  to  restrict  myself,  as  far  as 
possible,  to  those  parts  of  the  subject  which  arc  of  practical  im- 
portance in  investigating  the  nature  of  a  case.  It  must  be  borne 
in  mind  that  the  Lectures  were  given  to  practitioners,  most  of 
whom  had  far  larger  experience  in  practice  than  myself.  Little 
advantage,  therefore,  could  have  resulted  under  these  circum- 
stances from  discussing  special  questions  connected  with  the 
treatment  of  disease,  and  almost  the  whole  time  was  devoted  to 
the  practical  examination  of  the  urine  and  urinary  deposits  by 
the  microscope,  and  by  applying  the  appropriate  tests.  1  have 
thought  it  right  to  retain  this  character  in  the  present  work, 
and  only  a  few  very  general  remarks  will  be  found  with  reference 
to  the  treatment  of  urinary  diseases. 

I  have  had  frequent  occasion  to  refer  to  numerous  works,  and 
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have  inserted  many  references  in  the  text  betweea  brackets. 
The  names  of  almost  all  the  authors  consulted  will  also  be  found 
in  the  index. 

Nearly  all  the  analyses  have  been  made  by  myself,  and  the 
drawings  have  in  most  cases  been  copied  by  me  on  tlie  blocks, 
which  were  afterwards  engraved.  Those  illustrating  the  chapter 
on  the  kidney  have  been  very  recently  copied  from  specimens 
carefully  prepared.  I  have  endeavoured,  as  far  as  possible,  to 
give  accurate  copies  of  the  objects  ;  and  almost  all  the  drawings 
have  been  traced  directly  on  the  wood-blocks  or  lithographic 
stones.  Each  object  has  been  represented  of  the  exact  size  it 
appeared.  The  magnifying  power  is  given,  and  a  scale  appended, 
fay  which  anyone  can  measure  each  object 

References  to  different  parts  of  the  work  are  inserted  where 
required,  especially  in  the  Tables  at  the  end  of  the  volume.  Pains 
have  been  taken  to  arrange  the  subjects  to  be  discussed  in  the 
most  convenient  manner.  A  glance  at  the  arrangement  which 
immediately  follows  will  at  once  give  the  reader  an  idea  of  the 
contents  of  the  book,  and  the  order  in  which  the  subjects  are 
treated  oC 

Lionel  S.  Bjiale. 


6i,  Crosve-nor  Street,  W., 
Afafxh,  1861, 
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KIDNEY  DISEASES,   URINARY  DEPOSITS, 
AND  CALCULI. 


PART    I. 

THE  KIDNEY  AND  ITS  DISEASES. 

IIKNERAL  ANATOMY  OF  THE  KIDNEY — MINUTE  STRUCTURE — THE  GROWTH 
OF   THE   RENAL   APPARATUS — THE  ACTION  OF  THE  KIDNEY  IN  HEALTH 

OF   DERANGED   ACTION^KJF  THE  VARIOUS   STRUCTURAL  CHANGES  IN 

DISEASE — OF  THE  TREATMENT   OF   KIDNEY   DISEASES. 

The  kidney  is  not  a  mere  filter  by  which  certain  soluble  substances 
t;.\isting  in  the  blood,  are  strained  off.  It  is  a  remarkable  apparatus 
in  which  the  oxidation  of  certain  matters  about  to  be  got  rid  of  is 
(jflTected,  and  imperfectly  soluble  substances  are  converted  into  readily 
!)olubIe  and  highly  diffusible  compounds.  The  urine  which  is  the 
fccretum  of  the  gland  consists  of  a  solution  of  the  salts  which  are  filtered 
away  from  the  blood  and  the  highly  ojtidised  soluble  matters,  some  of 
which  are  actually  formed  in  the  kidney.  Without  an  intimate  know- 
ledge of  the  minute  structure  and  action  of  the  kidneys  in  health,  it 
is  not  possible  to  form  an  accurate  notion  of  the  manner  in  which 
temporary  or  permanent  derangements  of  function  may  arise.  It  is, 
therefore,  desirable  that  every  physician  should  be  well  acquainted  with 
ihe  anatomy  and  physiology  of  these  most  important  excreting  organs. 

Kidney  diseases  unfortunately  are  in  these  days,  but  too  common, 
r:T\A  many  of  them  are  grave.  But  if  we  detect  them  at  an  early  stage, 
before  any  general  constitutional  changes  have  been  induced,  as  the 
labours  of  Richard  Bright,  William  Bowman,  and  George  Johnson 
have  enabled  us  to  do,  we  may  in  very  many  instances  be  of  real  ser- 
vice to  the  patient  Derangements  of  the  renal  organs  often  seriously 
affect  the  general  changes  taking  place  in  every  part  of  the  body,  and 
give  rise  to   many  and  considerable  alterations  in  the  structure  and 
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aciion  of  oUier  li&sues  and  organs,  especially  the  liver,  heart  and  vas- 
cular system,  lungs,  brain,  and  nervous  system.  The  pro|«rr  treatment 
of  nuny  renal  diseases  is  nuw  satis^ctorily  established,  and  there  is 
no  de|>artuicnt  of  medicine  in  wliich  much  of  the  knowledge  we  pos- 
sess is  more  definite  and  prcci&c,  or  the  practical  utility  of  scientifir 
investigation  more  apparent 
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Anntomr  «f  ttie  Kicinc)'.  —  The  rough  anatomy  of  the  kidney  is 
shown  in  section  in  the  dia^niiu,  fig.  i,  pi.  I.  I'laih  kidney  a 
enclosed  in  a  capsule  composed  of  tibrous  iJ&^ue,  but  supplied  'nitli 
blood-vessels,  and  with  nerves  and  lymphatics.  At  the  hilus  or 
notch  of  the  kidney,  the  cnpsule  is  continuous  with  the  areolar 
tissue  wliich  surrounds  the  large  vessels,  mii  extends  in  intimate 
relation  with  them  for  some  distance  into  the  intcfior  of  the  organ. 
The  figure  shows  the  general  arrangement  of  the  kidney  as  seen  upon 
section.  The  itreitr  traced  upwards  is  continuons  with  tlic  pttvis^ 
a  lai^  ca\ity  in  the  interior  of  tlie  kidney,  into  which  the  urine 
is  poured.  Extending  omwards  from  ;he  pth'is,  narrow  funnel-shapci! 
prolongations  of  tlie  niucous  mcmbiane,  m/undihtia,  arc  obscned. 
Sections,  and  portions  of  the  trunks  of,  arteries  and  leius  are  observed 
between  the  infundibula,  and  smaller  vessels  are  seen  in  the  section 
between  the  cortex  and  incdullx  From  these,  branches  proceed  in 
two  directions,  outivards  to  the  cortex,  and  mwurtis  to  the  pyramids. 
The  drawing  'u  about  two-thirds  of  the  natural  siw.  'ITie  scale  at  the 
aide  is  divided  into  eight  spaces,  representing  half-inches. 

Cortex. — The  cart(.x  or  cortica/  portUm  of  the  kidney  consists  of 
a  layer  about  half  an  inch  in  iliickness,  which  forms  the  surface  of 
die  entire  organ,  and  dips  down  often  to  the  depth  of  an  inch  in 
the  intervals  birtween  the  pyramids.  It  is  easily  distinguished  from 
the  medullar)-  jjortion  by  llic  irregular  granular  appearance  tlic  section 
presents  to  the  unaided  eye,  as  well  as  by  the  numerous  minute  points, 
often  red  from  being  injected  with  blood  (Malpighian  bodies),  seen 
in  it 

Mtduilary  /'cn'ft'fl.— This  lies  immediately  witltln  the  coriex,  and  is 
direiTtly  continuous  with  its  inner  portion.  Il  is  compased  of  from  ten 
to  fifteen  pyramids,  their  bases  being  continuous  with  the  cortex;  their 
apica,  k,  fig.  2,  free,  and  projecting  into  the  cavity  in  the  interior  of  the 
organ  {/vh-is  of  the  kidnty).  Katli  pyiamid  is  composed  of  tubes 
continuous  with  those  in  the  cortex,  and  disposed  in  lines  which  con- 
verge to  the  apex  of  tl»e  pyramid  (papilla  or  mamilla),  where  they 
open  by  from  fifteen  to  twentj-  orilices. 
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Pftvis :  Afamiflit:  Infundihula :  Calycfi. — The  miifous  membrane, 
with  the  fibrous  and  muscular  tissue  externally,  forms  a  dilated  cavity 
in  the  interior  of  the  kidney,  catted  the  pehtis,  t,  fig.  2.  From  the 
pasKing  t>c;y»nd  the  apicxs  of  iKc  |>)!nimid<<,  arc  scvTrsI  tubular  pro- 
30ns,  foLiaing  (unoel-sliaped  diaiinels  (infumtibula),  e,  d,  usuatty 
more  ttuui  twelve  in  number.  In  many  cases,  two  pyramids  open 
one  infundibulum.  Each  of  these  funnel-shaped  pratungations 
fbcms  a  cup-sliaped  cavi^  round  llie  tip  of  llie  pyrAinid  {mumiUa  or 
1),  called  a  aUyx^f.  I,astly,  the  mucous  membrane,  af^cr  fonning 
reduplication,  becomes  flrinly  adherent  to  the  mamittx.  and  is  im- 
cnediatcty  continuous  with  that  of  the  lubes,  wliich  Ojicn  by  orifices 
ivaiying  from  ten  to  tw-cnt)-  or  more  in  number,  upon  ttic  summit,  A, 
!  fi^  a,  pi.  I,  fig.  28,  pi.  VI.  Some  of  the  free  extremities  of  the  pyramids 
:are*thin  and  tlaltcned,  and  e:ileDd  in  a  longitudinal  direction,  perhaiis  for 
I  the  distance  of  a  <]uartcr  uf  an  iniJi  or  more.  The  teim  mamiUa  or 
'  pafiUa  can  hardly  be  properly  ap]>lied  to  ihew. 

Id  the  eeriex  of  the  luilncy  we  find  Matpi^hian  tufts,  invetfted  by 
j>tbe  fiask-lilcc  dilations  of  tbc  accreting  tubes,  fig.  3,  the  hishty amv^ukJ 
^Jortims  ot  the  urine-forming  tube«,  wilti  eapillaries,  brandus  of  arlerUs, 
and  r^ur,  with  some  transparent  and  fibrous  tissue,  and  bundles  0^  Htrve 
The  mfdiiUary  portim,  pi.  I,  figs,  i  and  3,  is  made  up  of  the  p)Ta- 
which  are  formed  by  ihc  straight  or  non-secemilig  portion  of  the 
urine-bearing  tubes,  with  iapiltarta,  bundles  of  straight  arterial  braiuhts 
<nEW  recta),  and  numerous  straight  venous  branches.  These  are  all 
oonneilal,  so  as  to  form  a  very  firm,  hard  texture,  in  which  on  inter- 
vening matenal,  liaiiiig  a  firm  consistence,  but  not  a  distinctly  jf^rtfi// 
□etwork  or  sUoma,  can  be  discerned.    Sa  pL  VI,  figs.  35  to  2%. 
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Of   (hit   PrriMtnttlun   vf  MpcrlmrnB   »r  the   Kldnej'   f»p    HlrroBMipla 

^  ■Nic»ii|c«ttoa.'fn  order  to  demorutntte  the  arrangement  of  the 
i.cs5els  of  the  kidney,  opoque  injections  have  been  recommended. 
Mr.  Bowman  used  the  chromaie  of  lead  injection.  He  first  forced  in  a 
solution  of  bichromate  of  potash  into  the  arteries,  and  aHerwards  in- 
jected one  of  acetate  of  lead.  Double  decomposition  look  place  within 
the  vessels,  and  the  insoluble  chronule  of  lead  was  precijiituted.  By 
this  plan  he  u-os  able,  in  many  instances,  either  to  rupture  the  vessels  of 
tiie  Motpighian  body,  or  to  force  the  sulutions  through  them,  so  tliat  the 
(afsuie  and  the  uiinifcrous  lube  continuous  with  it  were  well  injected. 
Thus  was  this  most  important  anatomical  point  demonstrated.  Certain 
observers,  misled  by  the  appearances  resulting  from  faulty  methods  of 
preparation,  have  recendy  called  in  question  the  accuracy  of  liis  conclu- 
^ons,  but  their  objections  have  been  shon-n  to  be  fotmded  on  crroi,  and 
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Bowman's  statements  in  alt  important  particulars  fully  confirmed.  Most 
ettraordiniiry  methods  of  preparing  specimens  of  the  kidney  for  micro" 
act^Mcal  examination  have  been  recently  recommended,  and  no  wondcf  ■ 
some  very  curious  and  striking  results  have  been  arrived  at  by  those  who 
have  adopted  ihcm.  Some  who  have  recently  written  u|M)n  Uie  anatomy 
of  the  kidney  have  been  really  going  back  imtead  of  advancing. 
Imagining  they  were  correcting  Uic  errors  of  those  who  preceded  tJicni, 
they  have  actually  pro]x;uniJe<l  views  much  further  from  the  truth,  and 
bjT  careless  and  iU-conccivcd  and  but  too  often  elaborately  workcd-up 
representations  of  poor  specimens  have  succeeded  in  throwing  douht 
upon  observations,  the  accuracy  of  whirh  every  thorough  worker  has 
been  able  to  confirm.  Let  it  not  be  supposed,  however,  that  little 
stit!  remains  to  be  made  out.  We  may  fee!  sure  that  many  important 
Cicts  in  connection  with  the  anatomy  and  action  of  the  kidney  are  yet 
to  be  dLscovca'd,  but  not.  probably,  by  tJiose  who  fancy  they  have  dis- 
proved tJie  observations  of  Bowman  upon  the  structure  and  connections 
of  the  Malpighian  body. 

Many  of  (lie  methods  of  prepanlion  recently  recommended  are 
wrong  in  principle,  and  must  lead  to  mobt  erroneous  conclusions. 
In  order  to  examine  the  tubes  of  the  kidney,  one  of  the  latest  writers 
on  the  subject,  following  the  recommendations  of  some  German  writers, 
makes  use  of  a  kidney  which  has  lieen  h.irdeTicd  by  some  ifay/  stay 
in  strot^  aitohoi  after  it  had  been  injected.  Portions  of  this  hardened 
kidney  are  to  be  cooked  for  from  pre  to  fight  hmtn  in  a  mixture  of 
eqoal  parts  of  alcohol  and  bydroi-hluric  acid.  After  being  then  par- 
boiled the  author  remarks  tJut  tlie  pieces  of  kidney  are  exceedingly 
friable.  But  llicy  are  nevertheless  to  be  gently  shaken  in  distilled 
water,  and  the  arid  neutralised  with  carbonate  of  soda,  &c.  No  wonder 
this  observer  regards  the  nature  of  the  connection  between  the  urini- 
ferous  tube  and  the  glomerulus  as  most  difficult  to  determine.  Others 
have  published  inferences  arrived  at  from  the  examination  of  speci- 
mens hardened  in  strong  alcohol,  digested  in  alcohol  and  hydro- 
chloric acid,  parboiled,  shaken  up  with  chloroform,  and  lastly  dried  and 
mounted  in  Canada  balsam.  Observations  made  upon  specimeits  pre- 
pared according  to  such  methods  can  only  add  to  the  existing  confusion, 
and  tlie  drawings  taken  from  the  preparations  will  mislead  the  student, 
encumber  scientific  literature,  and  retard  the  advance  of  knowledge. 

Many  of  the  conflicting  statements  concerning  the  minute  structure 
of  tissues  have  their  origin  in  faulty  methods  of  preparing  and  examin- 
ing specimens.  The  system  of  mounting  healthy  and  morbid  structures 
in  Canada  balsam  still  rcsorttrd  to  by  many  observers  must  be  con- 
demned. It  has  been  proved  by  experiment  that  no  reliance  can  be 
placed  upon  inferences  arrived  at  with  regard  to  the  stnicture,  develop- 
ntent,  and  growth  uf  tissues  in  hcalth|  or  the  nature  of  structural 


OF  THE  VESSELS  OF  THZ  KIDXEV.  J 

aJtentions  in  disease,  if  derived  from  the  examination  of  preparations 
mounted  in  balsam.  By  this  process  many  ddicatc  litnictures  are  very 
much  altered  or  obhterated  altogether,  and  peculiarities  to  be  clearly 
demonstrated  by  other  mctliods  of  proceeding  rendered  invisible.  Sft 
"  How  to  Work  with  the  Microscope,"  3rd  edtlioii,  p.  105,  figs.  165, 
166,  pL  XXV. 

A  method  of  examination  which  has  succeeded  admirably  m  my 
handsi,  and  is  now  recommended  strongly  by  Frey  and  many  other 
observers  in  Oermuny,  is  that  whicit  I  have  fully  described  in 
fmy  works  on  the  microscope.  The  artery  is  first  injected  with  Prussian 
fkhtefiuid.  Then  small  pieces  are  removed  and  soaked  in  Carmine fiuid. 
Or,  the  kidney  is  first  inji»:tcd  with  carmine  fluid,  and  afterwards  with 
the  Prussian  blue  fluid.  'ITie  pieces  are  to  be  transferred  to  glycerine 
and  acetic  add  (5  or  10  drops  to  the  ounce),  and  when  h.ird,  exceedingly 
thin  sections  are  cut  with  a  sharp  knife  and  mounted  in  glycerine,  or 
in  glycerine  jelly.  Sa  "  The  Microscope  in  Medicine,"  3rd  edition, 
|{  ^,  loi.  "  How  to  work  with  the  Miscroscopc,"  4th  edition,  "On 
Injection."  p.  90,  and  part  V.  p.  304.  By  these  plans,  any  student,  after 
a  few  trials  will  have  no  difficulty  in  demonstrating  for  himself  the 
points  of  greatest  importance  in  connection  with  the  minute  stiuciure  of 
..the  kidney.  He  will  find  the  kidney  of  a  young  rabbit,  dog,  or  kitten 
answer  exceedingly  well,  but  from  the  ncTH't's  kidney  he  will,  with  a  litUe 
practice,  be  abfe  to  obtain  specimens,  showing  all  the  important  points 
repmenled  in  pi.  1,  fig.  3.  but  far  more  beautifully  and  clearly  than 
can  be  delineated  in  an  ordinary  drawing,    ^al&o  pi.  Vlll. 

or  THE  VESSELS  OF  THE   KIDNEY,  AND  OF  THE   CIRCU1.ATI0N 
OF   THE   BLOUD. 

AnciT. — The  artery,  entering  at  the  hiUis  behind  the  vein,  divides 
outside  the  mucous  membrane  of  the  pelvis  into  branches,  which  are 
distributed  to  the  stnicture  of  organ.  The  arterial  branches  do  not 
aoastomose,  but  divide  freely  as  they  radiate  outu-ards  in  their  course 
lowanls  the  surface  of  the  cortex.  Arrived  at  a  point  between  the 
-coctical  and  medullar)'  portions  of  the  kidney,  pi.  1,  hg.  2,  pi.  11, 
^fig.  4,  inajty  branches  pursue  for  some  distance  a  more  or  less  hori- 
zontal, or  rather  curved  course,  corresponding  to  the  baaes  of  the 
pyrwnids.  From  these,  radinting  outwards,  pass  a  number  of  nearly 
straight  branches,  which  give  off  on  all  side?  little  vessels,  each  of 
whicJt  seems  to  bear  at  its  extremity  a  Malpighian  body.  The  greater 
pn^iortion  of  the  ver)'  large  ((uanlity  of  bl<M>d  carried  by  the  artery  to 
the  kidney  is  undoubtedly  distributed  to  the  Malpighian  bodies  ;  but  a 
few  small  arterial  branches  pass  straight  through  the  cortex,  and  sui>- 
ply  tbe  capsule  of  the  kidney  and  the  comiective  tiuuc  arouod ;  othcn 
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are  distnbuicd  upon  the  external  surface  of  ihe  pelvis,  and  nvmifjr  amonj 
Ihe  adipose  tissue  there;  while  some  (rasa  tv^a),  pi.  IV,  fig.  13,  are 
given  off  from  the  vessels  ih.it  lie  between  the  ci>rtex  and  medulla, 
many  branches  of  which,  as  I  have  shown,  anastomose  with  one  another, 
and  pass  in  the  substance  of  the  pynimids  towards  their  apices. 

In  the  small  branches  of  the  renal  arteries,  the  muscular  fibre  cells  may 
be  demonstrated  very  easily.  They  may  be  followed  to  the  point  where  the 
arten.ll  branch  enters  the  Malpighian  tiiFt.  All  the  arterial  ramification* 
are  very  freely  supplied  with  pate  nerve  6brcs,  exhibiting  numerous  oval 
nuclei,  the  arrangement  of  which  may  be  most  distinctly  demonstrated 
in  the  kidney  of  the  frog  and  newt,  if  the  method  of  preparation  I 
have  recommended  be  followed  out  The  action  exerted  by  the  nerve 
fibres  is  considered  in  p.  17,  and  the  changes  taking  place  in  the  walls  of 
the  sinaJI  arteries  in  disease  arc  referred  to  near  the  end  of  this  part  of 
the  work. 

Vasa  Jiecta. — Of  the  comparatively  small  quantitj-  of  the  blood  which 
posses  inwards  towards  the  apex  of  the  pyramicU,  a  very  small  proportion 
passes  into  vessels  wliich  supply  the  walls  of  Uie  pelvis  and  the  adipose 
tissue.  The  remainder  is  condi]cl(;d  towards  the  apex  of  each  pyramid 
by  the  vasa  rfcta,  or  branches  resulting  from  the  division  of  small  trunks 
of  the  aiifry,  one  of  which  is  represented  atdn,  p).  II,  fig.  4,  and  pi.  IV, 
fig.  13.  These  vasa  reeia  which  have  been  injected  by  Arnold,  HyrtI, 
Leydig,  Virchow,  and  myself,  terminate  in  a  capillary  network  in  the 
lon^tudinal  meshes  of  which  the  straight  portions  of  the  tubes  lie.  It 
must  not  be  concluded,  however,  that  all  the  straight  vessels  in  tlie 
pyramids  are  vessels  wliich  exhibit  tlie  structure  of  arteries ;  for  th« 
efferent  vessels  of  those  tuAsnear  the  bases  of  the  pyramids  divide  at 
once  into  long  and  nearly  straight  branrhcs,  which  pour  their  blood  into 
this  system  of  capillaries,  from  which  it  is  collected  by  radicles  which 
also  pursue  a  straight  course,  and  unite  together  to  foim  .tmaJI  trunks, 
which  open  into  branches  of  the  vein  lying  between  the  cortical  and 
medullary  portions  of  the  kidney.  This  arrangcmenl  was  fully  described 
by  Bowman  in  his  memoir;  but  he  thought  that  aU  tlic  straight  vessels 
hi  the  pyramids  came  from  the  Mnlpighiaii  bodies.  Virchow,*  on  the 
other  hand,  seems  to  have  arrived  at  the  conclusion  that  o//,  or  very 
tttarly  ali,  the  straight  vessels  in  this  situation  consist  of  vasa  raia^ 
while  Berres  and  KoUiker  have  failed  to  find  thera  altogether.  I  have 
shown  conclusively  by  tr.in5parcnt  injections  that  many  of  these  vessels 
are  the  efferent  vessels  from  Malpighian  bodies,  as  Bowman  long  ago 
Mated,  while  a  certain  and  not  inconsiderable  number  undoubtedly 
come  dirct^lly  from  arteries,  pi.  II,  fig.  4  aa.  The  latter  have  the 
structure  of  arteries  and  are  freely  siipplied  with  nerve  fibres.  In  diseases 

•  Einiee  BemerkKngrn  Hber  die  CircuUfion  VertiUtntwc  in  den  Nkreo.  -"  Vir- 
ehow's  Arcbiv,"  vol.  XIL 
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in  which  much  more  blood  is  made  to  pass  into  the  '|j)Tamids  than 
nonnAlly,  these  arterial  branches  or  %'asa  recta,  become  much  thickenetl, 
and  the  drtuLir  muscular  fibres  are  niore  readily  demonstrated  than  in 
health.  A  few  branches  of  these  arteries  pa.'U  right  through  the  kidney 
and  rearh  the  capsule.  {■'  On  ihe  Vasa  Recta  in  the  Pyramids  of  the 
Kidney,"  Archives  of  Mediciiie.  vol.  J,  1856.) 

Many  observers  have  erificiseJ  Virchtm's  .statements  conrcruing  the 
arteriole  rectK,  and  have  staled  ttiat  these  vesselstfc  not eri^inate diretily 
in  arteriff,  unless  it  be  as  a  very  small  and  most  irregalar  source.  Yet 
it  seems  to  rae  tlut  my  specimens  copied  ia  pi.  XXtX,  Archivt.'s,  voL  1, 
published  in  1856,  pi.  IV,  fig.  13,  prove  conclusively  that  numerous  arte- 
rial branches  do  come  off  from  arteries  in  the  healthy  kidney,  turn  down- 
K-ard;  in  the  pyramids  and  break  up  into  bundles  of  smalt  elongated 
vessels,  the  blood  circulating  through  which,  has  never  passed  through 
anjr  Malpighiaa  bodies  whatever.  1  have  re-examined  this  point,  and  can 
arrive  at  no  other  conclusioa  Moreover,  in  the  it^Ktfs  kiiinty,  I  have 
succeeded  in  demonstrating  vcaseb  which  come  off  directly  from  the 
aiteiy  and  divide  and  subdivide  amon^t  the  tu1>es  without  giving 

any  vessel  whatever,  to  a  Mal])ighian  body. 
Tela. — The  Emtilgmi  or  Renai  Vein  is  formed  by  the  union  of  a 
number  of  smaller  tiuolcs  which  receive  the  blued  bom  the  capillaries. 
Numerous  Urge  branches  may  be  seen  in  the  intervals  between  the 
rorlex  and  medullary  portion.  They  converge  from  all  points,  receiving 
the  blood  distributed  by  the  arteries  as  al>ove  described  and  at  length 
fonn  one  large  trunk,  which  emerges  at  the  anterior  part  of  the  hilus  and 
opens  into  the  inferior  civa.  The  rclarion  of  the  efferent  vessels  of  the 
Maiptghian  bodies  to  the  capillaries  of  the  kidney  and  the  radicJes  of 
the  renal  vein  will  be  described  presently,  but  it  will  be  understood  at 
fjncc  if  pL  T,  fig.  3  at  (  and  r,  or  pi.  IT,  fig.  6  at  rf,  is  referred  to.  The 
coats  of  the  small  veins  of  the  kidney  exhibit  the  muscular  fibreceUs 
very  beautifully,  and  amongst  these  fine  nerve  fibres  ramify  in  great 
numbers.  In  many  cases  the  number  of  nerve  fibres  dislributed  to  the 
«HtB  of  the  veins  is  greater  than  to  the  coats  of  the  arteries. 

V«»rl«  of  th«   nmlplBtilan  RmI}-,  and  Tmirae  ni  th«   CIrculAllas. — 

The  course  of  the  blood,  as  it  circulates  in  the  vessels  of  the  kidney. 
may  now  be  descril>cd.  Starting  from  the  arterial  branches  between 
the  cortex  and  medullary  portion  of  the  organ,  the  blood  pursues  two 
<itrcctions — eutwards  towards  the  CKtemal  surfiice,  and  inwards  towards 
the  apices  of  the  pyramids. 

Of  the  blood  which  parses  ouhvards^  a  little  is  distributed  to  the 
i^fjfiule  and  membrane  of  the  |>elvis,  but  by  far  the  larger  proportion 
i^  carried  to  the  Malpighian  bodies.  .Arrived  at  the  Malpighian  body, 
the  trunk  of  the  little  artery  divides  into  three  or  four  dilated  branches, 
cadi  being  as  wide  as  the  artery  itself  pi.  II,  fig.  6.    These  subdivide 
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into  capil!ary  loops  which  have  their  convexities  towards  the  iiriniferot 
tube,  iintl  which  lie  uncovered  by  epitlieliiim  within  its  dilated  com- 
mciiCerapnt ;  so  that  fluids  passing  throvigh  the  membranous  walls  of 
these  capillaries,  and  c^■e^J'llIi^g  escaping  from  tlicm  when  they  aro 
ruptured,  must  at  once  pass  into  the  urinilerous  tube. 

The  appearance  of  some  of  the  capJUarj-  vessels  of  the  Malpigiiiatt 
lull  of  the  hiinULn  kidney,  separated  ai]d,  to  some  extent,  flnltencd 
out,  is  Tcjircscntcd  in  pi.  IV,  fig,  14.  The  vessels  were  injct^ted 
with  dilute  I'russian  blue  injection.  The  nuclei  connected  with  their 
walls  arc  wcl!  seen  :  a,  a  few  coils  separated  from  the  rest  of  the  tuft ; 
h,  part  of  a  loop  somewhat  eomprcssed,  shov^ing  the  nuclei  a  tittle 
flittened ;  (-,  tissue  eonnecling  the  coils  with  eath  other,  in  conse- 
qucntc  of  which  the  globular  form  of  the  tuft  is  preserved,  e^-en  when 
it  is  removed  ;  d,  a  small  portion  of  a  capillary  eomjireiiscd  as  much  as 
{possible,  showing  the  thickness  of  the  capillary  wait  at  the  point  of 
reduplication. 

The  blood  is  collected  from  tlic  capillaries  of  the  Malpighian 
body  by  small  v<mous  radicles  which  lie  in  the  central  part  of  the  tuft, 
and  there  unite  to  form  usually  a  single  cfTercnt  vessel  tJiat  emerges 
at  a  point  very  close  to  that  t>y  which  the  artery  entered,  pi.  11, 
f^  6,  d.  In  some  sjjcc-imens,  howe\'er,  I  have  seen  two  and  even 
three  efferent  vessels  leaving  the  tuft  at  different  points  some  distance 
from  the  artery,  but  thLs  is  not  commoa 

The  arrangenieiu  of  the  secreting  structure  and  vessels  of  the 
kidney  of  man,  magnified  about  50  tliaaietcrs,  is  represented  in  the 
drawing,  pi.  I,  fig.  3,  a,  ^^alpighian  body ;  l>,  Malpiyliian  artery  or 
atTerent  vessel ;  f,  efferent  vessel ;  d,  capillary  network,  into  which 
the  blood  losses  from  the  efferent  vessel ;  e,  small  venous  radicle, 
which  carries  off  the  blood  after  It  has  traversed  the  cipLllaricJi  just 
alluded  to ;  /  commencement  of  the  uriniferous  tube  by  a  dilatei! 
cxtreniity,  which  embraces  the  vessels  of  the  tuft ;  f,  *he  tube ;  near 
the  point  where  il  opens,  it  joins  olheni,  //,  to  pursue  a  straight  course 
towards  the  p)Tamids  of  the  kidney  ;  /,  another  tuft,  die  ve-«els  of  whidi 
are  empty  and  tJuunken ;  k,  portion  of  a  tube  cut  across,  showing  the 
basement  mcmlwane.  The  attention  of  the  reader  is  |articularlydirectetl 
to  this  6gure. 

The  effattU  vcstel  of  the  tuft  pursues  a  short  course,  and  then 
divides  into  an  extensive  network  of  capillaries,  in  the  meshes  of  which 
the  tubes  ramify,  pL  II,  fig.  6,^.  It  is  from  the  blood,  which,  after 
l^assing  through  one  system  of  capillaries  in  the  tuft,  thereby  losing  much 
of  its  water,  slowly  wanders  in  a  more  concentrated  state,  through  this 
extensive  intertubular  cipillaiy  system,  that  the  most  important  of  the 
solid  constituents  of  the  urine  are  prabably  separated,  some  being 
mucli   modified  or  actually  fonued  or  elaborated  by  Uic  agency  of  the 
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jepilhelial  (■ells  lining  the  tulws.  The  water,  fuliy  (Jtarxnf  with  oxys^, 
tianhudhig  trum  the  cajiilloiics  of  the  Malpighian  liuilj',  is  miidt;  to 
tiaverse  in  successioti  the  epithelial  cells  lining  the  tube.  At  the 
same  time  that  it  dissolves  the  ditfcrent  substances  which  have  been 
separated  liom  the  blood,  il  nu  doubt  oxiJiies  the  matter  forming  the 
outer  part  of  the  cells,  and  tlms  some  of  the  soluble  substances,  charac-  * 
teristic  of  the  urinary  secretion,  arc  formed.  Ttc  urine  becomes  richer 
I  and  richer  in  solid  constituents  as  it  approaches  the  straight  portion  of 
the  iiibe  b>*  which  it  is  rapidly  conducted  to  the  pelvis.  From  the  inter- 
tubular  network  of  capillaries  above  alluded  to,  the  blood  is  collected 
'by  small  venous  radicles,  pi  I,  fig.  jc,  which  at  last  pour  their  contents 
into  the  renal  or  emulgent  vein. 

l.jMph«uea  af  the  KMnrf.^-Thcre  ore  numerous  Ij'mphatic  vcnscIs 
distributed  to  the  kidney.  They  leave  ihe  o^an  at  the  hilus,  where  tlie 
large  vessels  enter.  I  have  succeeded  in  injecting  the  lymphatics  of 
the  liver,  in  which  oqpin  they  exist  in  great  number,  and  ramify  in  the 
substance  of  the  capsule  and  in  the  portai  canals,  but  altliotigh  I  have 
made  ouny  attempLs  to  invc&tigatc  the  arrangement  of  the  lyinphatic 
ve»els  in  the  kidney,  so  far  I  ha.ve  foiled.  Ludwig  and  Zawarykin 
describe  an  abundant  network  of  lymphatic  spaces  in  the  kidney.  The 
,  c^isule  of  the  kidney  '\s.,  probalily,  also  supiilietl  with  lymphatics, 
1-mllfaovi^h  it  is  not  easy  to  demoiuoate  them  by  injection. 

or  THE  SECBETIXC   APPARATVS  AND    EPTTWELtUM. 


•f  inc  i.'rtnirerou4  Tube*.  —  The  renal  secreting  apparatus  consists 
essentially  of  a  tube  lined  with  epithelium.  The  tuhe  in  the  vertebrate 
kidnc)-  commences  in  a  small  Unsk-like  di1at.ttion.  whirJi  embraces  the 
captllajij'  vcssebi  of  the  Malplghian  tuft,  Eg.  3,  pL  I,  and  Ag.  $,  pi.  II. 
In  continuation  with  this  is  the  tube  which,  in  the  greater  pan  of  its 
extent,  is  very  much  convoluted,  being  frequently  bem  upon  itself:  so 
that  a  great  length  of  secreting  tube  is  packed  in  a  very  small  space. 
The  convoluted  tubes  are  so  close  together,  thai  ii  is  impassible  to  trace, 
in  man  and  mammalian  animals  generally,  the  course  of  one  individual 
tube  for  any  great  distance;  and,  in  thin  sections  of  the  cortex,  segments 
of  die  windings  of  different  tubes  are  seen  divided  in  all  directions.  A 
tube  may  however  be  followed  in  its  whole  length  in  the  newt's  kidney. 
The  tube  differs  in  diameter  in  different  parts  of  its  course-  It  is  some- 
what constricted  near  the  Malpighi:in  body  forming  a  sort  of  neck,  it 
then  becomes  wide  and  gradually  contracts  again  as  it  p-iucs  towards 
the  pyramids. 

The  tubes,  as  they  are  about  to  leave  the  cortex,  pursue  an  almost 
scrajghl  course,  and  here  commences  the  duflai pori'ttm  oj  the  urinary 
t^faratui.    A  certain  number  of  these  straight  tu1)es  extend  nearly  to 


to 
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the  aurfarc  of  tUe  kidney,  and  cany  off  the  secretion  from  the  tul)cs 
which  lie  most  superfidally.  They  may  be  seen  lying  in  tJie  cortex,  at 
certain  inter\'als.  In  ihe  pyramids,  tlie  tubes  are  straight;  and  as  they 
converge,  they  unite  together,  and  become  fewer  in  number ;  while  their 
calibre  greatly  increases  as  they  approath  the  apex  of  the  pyramid,  where 
they  open  as  before  described.  Some  of  these  orifices  arc  figured  in 
pi.  VI,  fig.  28. 

Attention  has  been  drawn  to  the  fact,  familiar  to  all  who  have  worked 
muc-h  at  the  minute  anntomy  of  the  kidney,  that  many  of  the  convoluted 
tubes  dip  down  for  some  tlistancc  amongst  the  straight  tubes  of  the 
pyramids,  forming  loops  the  convexities  of  which  are  directed  towards 
the  apex  of  ihc  pxximifl.  These  tubes  were  supposed  by  Henic  to  be 
coonecled  witli  MaJi-iighian  bodte»,  an<t  he  has  been  led  bo  condude  that 
Ihcy  form  a  system  of  lubes  distinct  from  those  which  open  into  the  pelvi* 
of  the  kidney,  lie  adopted  that  strange  inference  which  has  astonished 
most  anatomists  familiar  with  tlic  structure  of  the  kidney,  that  there 
were  tubes  without  any  opening  whaCe\*er,  forming  as  it  were  closed 
tubes  connected  «nth  Malpighian  bodit-s,  while  the  urine-secreting  open 
tubes  were  said  to  be  independent  of  Malpighian  bodies.  Numerous 
memoirs  have  Iwen  written  to  disprove  Hcnle'a  views,  which  unll 
probably  soon  be  abandoned.  His  observations  have  cxcitcil  many 
comments,  ;ind  although  there  stit!  remains  something  to  be  cleared 
up  with  reference  to  these  tubes,  it  may  be  considered  as  [)rovcd  that 
Cbey  are  but  coils  of  the  convoluted  |>ortions  of  die  urinifeious  tubes. 
Perhaps  the  most  curious  suggestion  yet  advanced  concerning  these 
loops  is  the  following: — "\Vhat  mean  these  closed  down  loopcrs  of 
Hcnie,  and  wherefore  do  they  dip  down  among  the  water  drains?  (!) 
Ask,  why  do  rhe  roots  of  trees  tend  towards  the  water  wells  if  not  for 
water?  These  arc  the  thirsty  spongioles  which  pick  up  the  water  to 
(lush  down  the  drains  which  had  otherwise  been  choked  up  with  solid 
urinary  excreta*. " 

It  seems  to  me  lliat  Henle  has  enormously  exaggerated  the  nutnlier 
of  the  loops  in  the  pyramids,  while  he  has  not  given  drawings  of  what 
certainly  is  exceedii^ly  common,  namely,  a  tube  running  straight  for  a 
certain  distance,  and  then  after  being  bent  upon  itself,  continuing  its 
straight  course  towards  the  apex  of  the  pyramitl.  Hut  his  statements 
concerning  the  two  sets  of  tubes  are  completely  disproved  by  a  careful 
investigation  of  a  well-prcparcd  kidney  of  a  young  animal.  Frty  has 
given  some  excellent  schematic  drawings  showing  this  point,  ]>!.  IV, 
fig.  is,tf. 

These  looped  tubes  in  the  p>Tnmids  exhibit  the  same  general 
structure  as  olhcT  i>art5  of  the  convoluted  portion  of  the  uriniferous 
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<  Dr.  Reginald  Sontlicj-,  Bartholomew't  Hocpital  repgrts,  186$,  pp.  187,  l£8. 
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'  tubes,  and  there  seems,  therefore,  no  reason  from  the  anatoinical  side 
for  inferring  Uiat  they  are  otherwise  than  convolutions  drawn  down 
some  distance  during  the  growth  of  the  p>Tamids.  The  diffcient 
characters  obsen-cd  in  different  mbes  as  seen  in  a  section  of  tlie 
cortex  of  a  healthy  kidney,  upon  which  Hente  lays  so  murh  stress, 
are  due  to  the  varying  ages  and  degrees  of  development  attained  by 
condguous  tiilics.  That  this  is  the  correct  explanation  may  be  de- 
monstrated very  conclusively  in  the  kidne)'  of  a  young  mammalian 
animal. 

If  Professor  Hcnic  will  examine  the  thin  part  of  the  kidney  of  the 
oommon  black  newt  in  spring,  he  will  see  tubes  in  different  stages  of 
growth,  but  he  will  have  no  difficulty  in  demonstrating  that  each  is 
one  continuous  tube  which  may  he  folluwcd  coil  by  coil  in  every  part 
of  its  course,  by  studying  the  kidney  of  this  animal  at  different 
periods  of  the  year,  the  changes  taking  place  during  the  dcvciopment 
«nd  decay  of  the  urinary  apparatus  may  be  observed,  and  an  excellent 
life  history  of  the  renal  ap|>aratus  of  this  animal  might  be  written.  I 
tuve  succeeded  in  ascertaining  many  points  of  the  greatest  interest  in 
connection  with  the  development  of  that  highly  elaborate  organ,  the 
Malpighian  body,  which  will  be  referred  to  shortly. 

Il  seems  strange  that  the  idea  of  there  iMring  frev  distintt  sysUms 
ej  tubes  in  the  kidney,  the  one  open  ami  the  other  closed  should  have 
been  received  al  all  by  anatomists  who  had  studied  renal  structure  in 
tnm  and  aninuLs.  That  mere  critics  should  luve  accepted  the 
notion  is,  perhaps,  scarcely  to  be  wondered  at,  although  one  would 
have  supposed  that  a  view  involving  the  doctrine  of  the  Miilpighian 
bodies  being  appended  to  tubes  forming  a  closed  system  would  have 
excited  the  surprise  even  of  rev'iewers.  Instead  of  examining  speci- 
mens, or  even  thinking  about  the  wonderful  mechanism  of  the  Mal- 
pighian bodies,  writers  both  here  and  in  Germany  have  ried  with  each 
other  in  propagating  Henle's  \new,  and  complimenting  the  author.  The 
amoant  of  useless  discussion  upon  this  matter  ha.s  been  great,  although 
there  can  be  no  doulrt  that  at  the  very  lime  Henle  wrote,  there  were 
toany  preparations  in  Germany  that  would  have  satisfied  him  he 
was  in  error  before  he  gave  his  memoir  to  the  M'orld.  In  tliis  country 
I  know  there  were  such  specimens.  Ic  seems  strange  that  a 
few  peisotis  connected  with  the  periodical  press,  having  little  or  no 
practical  experience,  should  have  it  in  Uieir  power  to  force  into 
notoriety  view*  which  praclicjil  anatomists  know  to  be  erroneous, 
and  which  they  could  convince  others  were  erroneous.  But  reviewers 
seldom  have  time  to  examine  specimens.  A  few  years  have  now 
passed,  and  the  fever  is  over.  After  a  great  deal  of  unnecessary 
writing,  and  no  little  injustice  to  English  obseiveis,  we  are  alloweil 
to  return  to  the  view  advanced  by  Bowman  in  the  year  1841  of  the 
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truth  of  which  mo5t  pracriral  anatomisw,  and  not  a  few  students  have 
convinced  themselves  by  preparing  specimens.*  As  lias  been  already 
mentioned  a  single  uriniferous  tube  may  tc  so  injected  that  its 
convolttiiom  may  be  traced  by  the  csiravasaiion  from  the  vtrs^el8  of 
the  Malpighian  bmly,  in  which  case  the  anificial  injection  lakes 
the  same  course  as  the  urine.  Sometimes  Iixmorrhayc  takes  place 
shortly  before  death,  and  thus  a  natural  injection  of  a  single  urini- 
ferous lube  rcBull5.t  Occasionally  insoluble  materials  are  deposited 
in  the  uriniferous  tubes,  and  thus  the  observ-cr  is  able  to  demonstrate 
the  Trail  of  the  tube  very  tUstincUy,  and  may  even  measure  its  thickness. 
The  insoluble  m.itler  sometimes  forms  an  amoq>hou5  deposit,  some- 
times cxisL<;  in  the  form  of  spherules  or  dumb  bclMilie  crystals  and 
sometimes  takes  a  cr^-slallinc  form.  The  tubes  represented  in  pt.  VII, 
fig.  29,  arc  choked  up  with  an  amorphous  granular  deposit  which  con- 
sists of  albuminous  matter  and  altered  blood.  It  has  collected  in  tubes 
situated  here  and  there  in  different  parts  of  the  kidney,  and  in  some 
instances  the  tube  is  distended  to  twice  its  ordinary  diameter  at  the 
seat  of  obstruction.  The  obstructions  are  most  numerous  in  the 
straight  portion  of  the  tubes. 

Dumb-bell  crystals  of  oxalate  of  lime  not  unfrcqucntly  collect 
in  the  narrow  part  of  llie  tube  between  the  cortex  and  medullary 
portion  of  the  kidnc)-,  but  this  form  of  concretion  will  be  again  refeired 
to  when  the  subject  of  urinary  calculi  con>es  under  consideration. 
Spherical  and  oval  m.isses  of  ammoniaco-m.igncsian  phosphate  and 
phosphate  of  lime  have  .ilsq  been  found  in  the  tubes.  Araorjihous 
granules  of  earthy  phosphate  are  seen  amongst  the  cells  of  the  tubes 
represented  in  pL  VII,  fig.  34, 

Well-formed  crystals  of  uric  acid  are  rarely  seen  in  the  uriniferous 
lubes  of  tlie  human  subject  I  have,  however,  some  sections  of  the 
kidney  of  a  common  snake  which  had  been  long  kept  in  confine- 
ment, in  which  beautiful  crystals  of  uric  acid  or  a  urate  exist  in  great 
number  in  llie  tubes.  A  drawing  of  this  specimen  is  represented  in 
^S-  30.  P'-  VII.  Urates,  principally  of  soda  and  ammonia,  are  some- 
times found  in  the  lubes.  I  have  met  »-ith  them  in  the  foetal  kidney. 
Leucine  sometimes  crj-siallises  in  ihc  a-nal  tissue  after  the  kidney  has 
been  removed  from  the  body,  minute  crj-suls  being  deposited  in  the 
mbcs.  These  may  afterwards  undergo  solution  and  larger  crystalline 
muses  be  deposited  in  the  intcrtiibidar  tissue  exlenuil  to  the  tubes,  as 
represented  in  figs.  31,  32,  pi.  VI!. 

*  A  few  ref«reneoi  may  be  «f  Interert.  Hmk  lur  Analomie  rfw  Niete. 
Gatltngen,  1862.  Liuchko,  Aiuiomie  da  McnwJicn,  Tubtngen,  1S63.  Clmun- 
udcwoky,  Archi»  f.  piih.  Anal.,  1864,  p.  153;  Schwdggci-Seklcl,  Die  Nierra 
da  McDidicn,  Halle,  1865  ;  Fny,  I>u  Mikn»kup,  ]tS66. 

t  Ihnuinan.     Thtl  Tram.  1S43,  p^  67. 
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The  deposition  of  iiiKolublc  substances  in  tlic  urinifcronB  tuties  is 
a  subject  of  the  greatest  importance.  There  is  reason  to  think  tliat 
it  is  in  this  wajr  many  serious  structuraJ  diseases  commence,  and  tt  is 
quite  certain  that  calculous  formations  almost  always  ongioatc  in  this 
manner. 

Kpiiiitrtiani,— The  epitlicUum  of  the  kidney  difTcre  somewhat  in  its 
rhanictcn  in  diflTerent  pans  of  the  tuhe,  and  also  at  different  ages.  That 
in  the  convoluted  or  secreting  portion  of  the  tube  is  described  as  being 
polygonal ;  it  projects  into  the  tube  to  iht*  extent  of  one  third  of  its 
Galibrc.  The  epithelium  in  the  straight  portion  of  the  tube  is  flatter,  and 
api)ra'Jchcs  to  the  tessellated  varietj*.  Although  the  convoluted  portion 
of  the  tube  is  much  wider  than  the  straight  portion,  Ihe  diameter  of  thi 
thantttl  is  muih  wider  in  the  latter  pasilion  than  in  the  /firmer,  in  con- 
sequence Qf  the  tnuch  greater  thickness  of  the  epithelium  m  the  secret- 
ing portion  of  the  tube.  Epithelium  from  the  convoluted  portion  of 
the  uriaiferous  tube  is  represented  in  pi.  Ill,  fig.  7,  and  in  pi.  IV, 
fig.  i6  ;  (I,  treated  with  acetic  acid. 

In  healthy  human  kidneys,  I  have  never  seen  the  outline  of  the 
secreting  cells  so  distinctly  as  it  is  usually  figured  in  nnaiotnical  works, 
or  indeed  in  my  own  figure.  The  round  body,  usually  termed  the  nucleus, 
is  very  clear  and  well  dcfmeil,  and  this  seems  to  be  surrounded  by  a 
quantity  of  soft  granular  matter.  Althou};h  sometimes  there  ap|>ears  to 
be  3  cell  wall,  no  such  structure  realty  exists.  In  many  cases  of  disease, 
the  round  central  bodies  or  nuclei  sre  all  that  can  be  made  out ;  and 
sometimes  these  are  found  in  great  number  in  the  urine.  The  round 
*^  cells"  (masses  of  genninal  matter)  present  in  the  urine,  in  cases  of 
atute  nephritis,  are  generally  the  so-called  "  nuclei  "  of  the  "  cells"  lining 
the  ttrinircroos  tube,  the  soft  granular  material  around  having  been 
completely  disintegrated-  By  the  action  of  acetic  acid,  "nucleoli"  may 
be  observed.  It  would  seem  as  if  the  granular  matter  external  to  the 
rounded  granular  body  (nncleus)  became  altered  in  character  under  rerain 
cirtTimstanccs.  From  numerous  obseT%'ations,  I  feel  compelled  to  dissent 
from  tlic  descriptions  generally  given  both  of  the  kidney  and  liver 
epithelium,  inasmuch  as  the  appearance  of  a  cell  wall  can  only  be  seen 
under  certain  circumstances  ;  and  in  the  nonnal  cell  there  is  undoubt- 
edly no  such  structure.  1  would  rather  say  that  the  .spherical  masses  of 
genninal  nutter,  the  so-called  "  nuclei"  arc  embedded  in  a  granular 
material,  which  they  have  produced,  and  by  which  they  arc  separated 
from  each  other  by  nearly  equal  distances,  as  represented  in  the  upper 
port  of  fig.  16,  pi.  IV.  If;  instead  of  using  the  terms  aiuieus,  edl-watl 
and  (eil-amtentSy  we  call  the  central  ma.ss  genninal  »r  Ovt/ig  mailer,  and 
ihc  outer  granular  matter_/&r!Wi4/  material,  the  changes  actually  observed 
can  be  described  without  any  difficulty  or  confusion.  I'he  formed 
mateml  is  rendered  transijaient  by  acetic  acid,  as  represented  at  a, 
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fig.  t6,  and  during  life  it  is  slcm'ly  converted  into  soluble  substances  by 
the  action  of  the  oxygen  dissolved  in  the  w-atcr  discharged  from  the 
Malpighian  capilL-iries.  'ITie  secreting  epithelium  jMrobably  arts  in  this 
way.  — the  gcnninal  matter  takes  up  certain  comitituents  from  the 
blood,  and  thus  ne^v  germinal  matter  is  formed  ;  but  ihe  mass  docs  not 
increase  in  size  because,  at  the  same  time  that  matters  are  taken  up 
from  the  blood,  a  purtiun  of  the  germinal  matter  already  formed  under- 
goes  conversion  bio  farmed  material ;  nor  in  a  normal  state  does  the 
formed  material  accumulate,  because  that  which  is  already  formed 
becomes  disinic^ntlcd  by  the  action  of  water  and  oxygen,  and  is  resolved 
into  urinary  constituents  which  escape  in  solution  in  the  water. 

The  renal  epithelium,  as  above  remarked,  readily  undergoes  great 
chitnge.  In  health  the  oulennost  part  of  the  soft  granular  material  is 
perhaps  a  little  lirraer  in  consistence  than  that  which  is  more  central 
In  some  chronic  diseases  alt  this  may  become  hard  and  firm,  so  that  the 
germinal  matter  in  the  centre  of  the  cell  (nucleus)  cannot  be  easily  dis- 
lodged from  its  position.  More  cotnmonly,  however,  this  outer  pan 
breaks  down,  and  the  masses  of  germinal  matter  being  set  free,  grow 
and  multiply,  and  pass  into  the  urine  in  great  number.  Sec  plates  of 
casts,  &c. 

The  epithelium  in  the  straight  portion  of  the  tube  is  much  flatter  than 
that  in  the  convoluted  part,  and  probably  serves  the  office  of  a  protective 
covering.  It  is  doubtful  if  It  takes  part  in  secretion,  but  there  is  some 
reason  for  thinking  with  VircJiow  that  at  least  in  certain  cases  albumen 
escapes  from  the  blood  into  this  portion  of  the  uriuiferous  tube.  The 
epithelium  from  the  pelvis  of  the  kidney  and  from  the  ureter  is  repre- 
sented in  pis.  Ill  and  JV. 

At  an  early  period  of  development  epitlielium  may  be  detected  in 
the  Malpighian  body  of  the  mammalian  kidney,  but  in  tlie  adult  it  is 
doubtful  if  any  exists.  In  batraduo,  cjntheUum  eusta  all  uver^^the  inner 
surf<K:e  of  the  capsule. 
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or  the  aiHirlknUon  of  Nerve*  to  tbc  VokdH  and  Hccrctlnv  Simr- 
lure  nf  tkc  tattner. — The  nerves  of  the  kidne)'  are  for  the  most  part 

branches  of  the  sympathetic,  and  are  distributed  to  die  secreting  tubes 
and  c^Uaries  as  well  as  to  the  arteries.  Bundles  may  be  traced  for 
a  considerable  distance  into  the  interior  of  the  gland.  In  these  bundles 
dark-bordered,  as  well  as  pale,  fibres  may  be  seen  and  the  smaller 
bundles  ramifying  in  the  substance  of  the  gland  also  contain  dark- 
bordered  nerve  fibres.  Connected  with  the  bundles  of  nen'e  fibres  dis- 
tributed to  the  kidney  are  numerous  gangUa  and  ganglion  cells  arranged 
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in  a  manner  similar  to  those  met  with  in  connection  widi  tlic  ramifi- 
cation.s  of  the  syinjtatlictit:  ^ciieriilly  in  mammalix  All  ihu  bramJics  uf 
tbe  artery  as  well  as  the  vasa  recta  or  the  hutnan  subject  are  freely 
supplied  with  nerve  fibres,  and  numerous  ver>'  fine  nerve  iibrcs  with 
ooclei  coonccteJ  with  tbcin  Uc  amongst  llic  tubes,  llicsc  "nuclei"  or 
masses  of  gcnntnal  matter  so  numerous  in  all  the  peripheral  nerve  fihres 
of  various  tcjcturcs  of  mammalia  have  been  hitherto  included  amongst 
the  connective  tissue  corpuscles  of  the  matrix. 

It  is  somewhat  diffirult  to  obtain  spcrimcns  of  the  ganglia  above 
referred  to.  which  exist  in  great  number  cmbcdrlcd  in  the  areolar  tissue, 
Dot  only  of  the  notch  and  hilus,  but  also  and  in  considerable  number  in  the 
areolar  tissue  beneath  the  mucous  membrane  of  the  pelvis.  I  have, 
honrevcr,  obtained  good  sjjccimeii!:  from  the  kidneys  of  chiklrun.  The 
ganglia  iseem  to  be  much  more  numerous  in  the  kidney  of  the  pig  than 
in  that  of  the  human  subject,  and  in  the  young  animal  a  great  number 
of  ganglia  may  be  fouud  in  very  small  pieces  of  the  areolar  dsi>uc  removed 
from  tbe  pelvis.  The  general  arrangement  and  fonn  of  die  ganglia  are 
well  seen  in  fig.  20,  pi.  V,  which  has  been  carefully  copied  from  one  of 
my  specimens ;  and  in  fig.  J  r  a  single  ganglion  with  its  bundles  of  nerve 
fibres  from  the  human  subject  is  represented  magnified  two  hundred 
diameccrs.  The  ganglion  cells  represented  in  pi.  VII,  fig,  33,  are  seen 
10  give  off  processes  which  gradually  become  attenuated,  and  form  the 
fibres  which  exhibit  at  short  intervals  elongated  nuclei,  fig.  23.  In  the 
natural  state  tlic  ner\'e  fibrei^  are  broader,  aiid  their  texture  more  delicate 
vhI  transpaienl  than  is  represented  in  the  drawing.  Amongst  ihem  con- 
nective tissue  fibres  resulting  fi'om  the  dcgcneratioa  of  nerves,  arc  to  be 
demonstrated,  but  at  tlic  early  age  of  three  years  the  amount  of  cooncc- 
li%-e  tissue  is  small.  The  nuclei  and  filwcs  around  the  ganglion  cells 
which  are  usaally  regarded  as  capsules  of  nucleated  connective  tissue 
really  consist  principally  of  tnie  nerve  fibres  with  their  Auclci. 

Although  it  has  long  Iwen  known  diat  the  kidney  is  fi-eely  supplied 
with  nerves,  their  arrangement  and  distribution  in  the  vasculiir  and 
secrrting  portion  of  the  gland  have  not  been  accurately  determined.  The 
opinion  seems  to  have  been  generally  entertained  that  the  nerves  were 
distributed  mainly,  if  not  solely,  to  the  vessels  of  (he  kidney,  but  from 
sotne  recent  obsen-ations,  more  especially  upon  the  kidney  of  the  newt, 
I  have  bc«n  able  to  demonstrate  nerve  fibres  iu  every  part  of  the  organ, 
and  in  large  number. 

In  man  and  the  higher  animals  the  nerves  are  so  extremely  delicate, 
and  their  distribution  so  obscured  by  other  firmer,  more  granular,  and 
more  distinct  textures,  that  they  cannot  be  readily  followed  and  traced 
to  thdr  ultimate  distribution.  In  the  fi-og  and  newt,  however,  this  can 
be  effected  wiUi  the  greatest  certain^  and  exactness.  In  the  latter 
animals  nerves  may  even  be  traced  firom  their  ganglia  and  followed  to 
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their  iiltiniiitc  distribution  around  die  tubes  and  capiltaiy  vessels  of  the 
kidney. 

In  my  specimens  extremely  fine  nerve  fibres  may  be  readily 
Tollowed  to  the  external  surface  of  ever)'  uriniferous  tube  in  every 
pan  of  its  course.  Having  reached  the  wall  of  the  tube,  the  fine 
nen'c  fibres  divide  and  subdivide  freely,  giving  off  still  finer  branches 
which  ramify  in  the  connective  tissue  entering  into  tlie  fonnation  of. 
And  continuous  with,  the  so-cillcd  busfrnt-ut  tnrmbranf,  pi.  V,  figs. 
19,  1917.  The  nerves  arc  extremely  delicate,  and  consist  for  the  most 
part  of  pale  nucleated  fibres.  In  the  case  of  the  thin  portion  of  the 
kidney  of  the  newt,  hut  few  dark-hordcrcd  fibres  can  be  discerned, 
hut  in  the  frog's  kidney  and  in  the  thick  part  of  that  of  the  nent.  I 
have  seen  many  dark-bordered  ni'rv'e  fibres.  The  fine  pale  nucleated 
nen'c  fibres  above  mentioned  form  tax  networks  around  the  uriniferous 
cubes,  many  of  the  meshes  being  as  much  as  the  ^^  of  an  inch  in 
diameter. 

The  capillaries  of  the  kidney  are  also  freely  supplied  widi  nen'cs. 
The  general  arrangement  and  mode  of  distribution  of  these  fibres 
are  as  1  have  dcscrilicd  in  my  Croonian  lecture  (1865)  and  other 
memoirs.  I  ha%'e  been  able  to  follow  fine  nen-e  fibres  on  the  branches 
of  the  artery  quite  to  the  point  where  it  penetrates  the  capsule,  and 
1  have  no  doubt  dut  these  fibres  font)  networks  around  the  capilLiries 
of  the  tuft  of  (he  Malpighian  body,  but  owing  to  the  thickness  of  the 
wall  of  ihc  capsule,  and  to  the  layer  of  epithelium  which  lines  it  in 
the  newt,  I  have  not  been  able  to  demonslmte  the  nenc  fibres  in  this 
situation,  in  situ.  In  cases  where  the  tufl  has  been  withdrawn  from  the 
Malpighian  body,  fine  ner\c  fibres  with  their  elongated  nuclei  may, how- 
ever, l)c  seen  in  close  proximity  to  Ihc  vessels. 

My  specimens  then  positively  demonstrate  that  to  tlie  convoluted 
portion  of  the  uriniferous  tube,  to  the  intcrtubular  capillaries,  and  lo 
the  capillaries  of  the  Malpighian  body,  nerve  fibres  are  distributed. 
They  of  course  also  exist  in  considerable  number  in  ihc  coats  of  all  the 
small  arteries  and  veins.  These  nerve  fibres  are  all  ccnnecied  with 
ganglion  celts,  from  eadi  of  which  two  or  more  fine  fibres  proceed  in 
difTcrent  directions,  establishing  connections  between  the  cells  of  these 
and  other  ganglia  and  peripheral  parts,  figs,  20,  ai.  These  anatomical 
researches  must  necessarily  lead  to  important  conclusions  with  refer- 
ence to  the  physiological  changes  taking  place  in  the  kidney  in  health, 
and  the  pathological  phenomena  occurring  in  disease. 

The  investigation  of  the  distribution  of  the  nerve  fibres  in  the 
mammalian  kidney  is  far  more  difficult,  but  by  comparing  the  appear- 
ances observed  in  this  organ  with  those  in  tissues  in  which  the  arrange- 
ment of  the  nerves  can  be  positively  demonstrated,  wc  may  learn  many 
important  things,  and  be  led  to  an  intcri»retation  which  I  think  nuiy  be 
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rrlietl  uiwn.  Miiny  of  the  oval  masses  of  germmaJ  matter  seen  in  the 
intervals  between  liie  lubes,  and  u|ion  the  surface  of  the  vessels  of  the 
mammalum  kidney  belong,  I  hiive  every  reason  lo  believe;  to  nerve 
filwcs.  the  structure  of  which  is  so  delicate,  that  it  is  extremely  {lifficult 
to  trace  their  course.  1  have,  however,  great  hopes  that  by  modifying 
my  plan  of  ]ireparation  in  some  Alight  parttculais,  I  may  succeed  in 
demotutradng  in  man  the  arrangement  of  these  fibres  rfuite  di«- 
tinctly. 

•f  the  Artion  of  thp  Ttrnt  pibiyji  luiii  tinitKiu. — With  reference  to 
the  artion  of  ()ie  ner.'e  fibres  of  the  ki«tncy,  it  may  he  well  to  offer  a 
few  ronarlts.  The  very  rapid  secretion  of  a  quantity  of  urine  consisting 
almost  entirely  of  pure  water  under  the  influence  of  emotion  is  well 
known,  and  is  no  doubt  to  be  exi^ldiiietl  by  the  action  of  the  nerve 
fibres  upon  the  small  arteries  from  which  the  capillaries  of  the  Malpighian 
IkhIil-s  spring.  Ilic  relaxation  of  the  arterial  muscular  walls  in  con- 
sequence of  a  change  occurring  in  the  ganglia  in  which  the  nerve  fibres 
Ofigioate,  will  penoit  a  distension  and  conse^^iicnt  thinning  of  (he  elas- 
tic capillaries,  the  walls  of  which  becoming  in  proportion  more  per- 
meable to  fluids  will  i>cnnit  the  escape  of  a  much  larger  quantity  of 
nUer  in  a  given  time.  In  this  way  the  formation  of  much  watery  urine 
a  explained. 

'riie  nerve  fibres  I  have  shown  to  be  distributed  to  the  wails  of  the 
iiriniferous  tubes,  pL  V,  Gg.  19,  constitute  f  think  an  afferent  system 
precisely  corresponding  to  dial  which  I  have  described  in  other  tissues, 
and  oipable  of  influencing  through  the  nerve  centre  the  cflcrcnt  fibres 
distributed  to  the  arteries.  Thus  they  govern  the  calibre  of  the  .arteries, 
and  necessarily  regulate  the  proportion  of  blood  flowing  through  the 
capillary  vessels.  The  influence  of  nerve  fibres  upon  the  mechanism 
of  Ac  Malpighian  body,  and  in  determining  the  fiow  of  oxygenated  water 
atodg  the  urinifcrous  ttilw,  as  well  as  the  slow  or  quick  passage  of 
blood  diorged  with  solid  urinary'  constituents  through  ihe  intertubular 
capillaries,  is  a  matter  of  the  greatest  interest 

The  ganglia  above  referred  to  arc  without  doubl  special  nerve 
ganglia  of  the  kidney,  and  bear  the  same  relation  to  thisoi^an  that  the 
little  ganglia  in  connection  wiUi  the  cprdiac  nerves  bear  to  the  heart. 
Here  as  eUewlwrc  we  find  an  arrangement  of  commissural  fibres 
between  theganglLi  themselves  and  between  the  different  parts  of  the 
renal  apparatuii.  by  which  the  acrions  of  different  ganglia  and  different 
r«arts  of  the  organ  arc  liarmonised.  Tlic  ganglia  within  ihv  kidney  arc 
also  connected  with  ganglia  citcmat  to  the  organ,  as  well  as  with  spinal 
nc-r^c  fibres,  whicli  probably  connect  tlic  renal  nerves  and  ganglia  with 
the  great  nervous  ct^nlres.  We  may  perhaps  explain  in  this  way 
the  influence  exerted  by  the  emotional  centres  upon  the  secretion  of 
urine.     Perhaps  through  these  fibres,  currents  which  usually  cause  a 
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certain  amount  of  contraclion  of  the  muscuW  fibre  tells  of  tlic  artery, 
arc  neutralised  or  diverted.  Dllatalion  of  Ihe  vessel  oomrs.  A  nish 
ofhiood  is  suddenly  determined  to  the  capillaries  of  the  Malpighian  body 
and  an  abundant  flow  of  watery  urine  immediately  follows. 

The  disnirbanre  of  the  relation  between  the  different  operations 
which  occurs  in  iltseaser  and  in  which  dctvouh  anion  jierforraii  a  highly 
important  part,  forms  s.  iheme  upon  whifli  verj'  much  might  be  said,  but 
as  the  discussion  of  the  subject  would  require  more  spate  than  I  can 
devote  to  it  here,  I  shall  not  enter  upon  it . 

DASEMEN'T  MEMBRANE  OF  THE  TL'BRS  AND  OF  THK  S(VCAIJ.ED  UATRtX. 

BaMcnient  Membrane. — The  /'usemtn/  membraitr  of  the  unniferous 
tuhw,  first  dcwrihcd  and  thu'*  nAmed  by  Mr.  Bowman  (Phil. Trans.,  1842, 
p.  58),  is  ea«Iy  demonstrated  by  washing  a  thin  section  of  the  kidney, 
so  as  (0  remove  the  epithelium,  It  is  much  stronger  and  thicker  in  the 
pyramids  than  in  the  cortex.  Compare  figs.  26,  27,  pi.  VI,  with  fig.  a^. 
It  is,  however,  more  easily  demonsiratcd  as  a  sejiarate  siruciure  in  the 
biter  situation.  In  the  kidney  of  the  embryo,  considernble  lengths  of 
tubes  may  be  torn  from  the  pyramids.  The  tissue  in  the  pyramids  of  the 
adult  kidney  is  so  very  firm  th.»t  excessively  thin  sections  may  be  made 
in  any  direction  without  diftculty,  and  moi)t  instructive  (ipcciint:ns  may 
be  prepared.  The  texture  to  which  the  greater  firmncs*  of  the  p>Tami- 
flil  tissue  is  due  is  a  modified  form  of  ctmneclive  tissue  which  seems  to 
be  incorporated  mth,  and  indeed  to  fomi  a  part  of,  the  so-called 
"  wall  "  of  the  uriniferous  tube. 

The  *' li.-uicment  membrane"  of  the  cortical  jiorlion  of  the  tubes  is 
usually  described  as  coniiisting  of  perfectly  clear  tfannparenl  structure- 
less membrane  readily  permeable  to  fluids  in  both  ilirections,  not  even 
exhibiting  an  apj>earancc  of  slriation,  pi.  IV,  fig,  15  #,  Recent  investi- 
gations have,  *io»  ever,  satthfied  me  that  thi.s  view  must  be  somewhat 
modified,  for  upon  it*  outer  surface  ihv  basement  membrane  ts  rough, 
and  it  sometimes  exhilHts  a  fibrous  ap|>c3rancc.  It  i&  stmcturally  con- 
tinuous with  undoubted  fibrous  connective  tissue.  Ncr^'es  and  vessels 
are  intimately  associated  with  it,  and  •iomciimes  appe.ir  to  be  so  em- 
bedded in  its  stmcture  that  they  may  be  said  to  ct\tcr  into  Ihe  formation 
of  the  "  basement  membrane  "*  itself.  I  n  my  paper  "  On  the  Stnicture 
and  Formation  of  lite  S;ircoJetnma  of  Striped  Muscle,"  kc.  (Micrwsropi 
cal  Society,  June.  1S64).  I  showed  ihjt  tlrai  transparent  texture  was  not 
peri"cctly  smooth  upon  its  external  surface,  but  was  continuous  with,  and 
passed  into,  the  intermuscular  connective  tissue,  and  that  in  certain 
cases  nen'c  fibres  and  vessels,  and  in  insct-tstrachea^  iniimaiely  ad]iere<l 
10  it  and  helped  to  form  the  membrane  itself.  The  membrane  of  which 
the  uriniferous  tube  is  comjiosed  closely  resembles  the  sarcolemma  in 
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paniculam.  It  appears  to  me  that  so  far  from  constituting  a  dis- 
tinct and  definite  tube  it  cunsiEts  nut  uf  a  ptx:uliar  and  s]tcLial  kind  of 
lissoe,  but  of  coodensed  connective  tissue,  the  texture  of  which  is  so 
vciy  fine  that  it  appears  as  a  general  lulc  perfectly  homogeneous  if 
examined  in  the  ordinary  way.  Its  thickness,  however,  iutreascs  as  tlie 
tissue  advances  in  age,  and  in  certain  morbid  conditions  it  is  found  to 
be  much  thicker  than  in  healthy  organs  of  corresponding  age.  In  these 
cases  its  continuity  vich  the  socatled  intertubular  connective  tissue  or 
toatrit  is  still  more  distinct. 

The  true  structure  of  this  apiiarently  homogeneous  membrane,  so  diffi- 
cult to  ascertain  in  the  case  of  mammalia,  may  be  most  conclusively 
demonstrated  in  the  tubes  of  the  newt's  kidney,  ])1.  V,  6gN.  19  and  1911. 
The  expansion  which  is  ordinarily  described  as  homogeneous  is  here 
seen  to  be  composed  of  distinctly  fibrous  connective  tissue.  The  "wall" 
|iCf  the  unniferous  tube  in  this  specimen  is  so  thick  that  its  inner  smooth 
I  portion  can  be  seen  to  pass  gradually  into  the  outer  part  which  is  most 
distinctly  fibrous.  Numerous  elongated  oval  connective  tissue  corpus- 
cles with  the  fibres  continuous  with  them  may  be  detected  and  even 
partially  isolated.  The  tulics  indeed  seem  to  be  composed  of  m.iny  dif- 
ferent layers  of  connective  tissue  the  germinal  matter  (corpuscles)  of 
which  have  in  great  part,  and  especially  in  the  inner  porrion  of  the 
tube,  disajipeared. 

Nerve  fibres  can  be  readily  traced  upon  the  external  surface  of  the 
tube  of  the  newt's  kidney,  and  may  be  seen  to  ramify  amongst  the  con- 
nective (issue  just  as  they  ramify  in  that  of  the  extt-mai  coat  of  an  artery. 
The  capillaries  also  which  cross  the  tubes  or  run  parallel  with  them  are 
also  embedded  in  and  held  together  with  connective  tissue.  Close  to 
these  capillaries  again  nenT  fibres  may  be  very  disrinclly  seen.  The  ncnx 
fibres  distributed  to  the  uriniferous  tubes  ami  those  ramifying  close  to 
the  capillary  vessels  of  the  kidney  are,  I  believe,  for  the  first  time  figured 
in  pL  V,  figs.  19,  1 9*7.  I  have  several  specimens  whii:h  demonstralc 
[these  points  most  distinctly.  The  chatucters  of  the  membranous  tube 
[above  described,  arc  seen  only  in  the  case  of  the  atiuit  newt,  and  the 
tthickness  of  the  wall  of  the  tube  increases  as  the  animal  advances  in 
age.  If  it  be  kept  in  confinement  for  some  time  without  food,  the 
secreting  cells  wast,e,  the  diameter  of  the  tube  is  much  reduced,  while  its 
walls  increase  considerably  in  thicknes-s,  so  that  tliese  points  may  be 
jnstraled  with  greater  distinctness  than  can  be  effected  in  a  per- 
ctly  healthy  animal.  In  the  same  way  the  liver  tubes  may  be  seen 
readily  in  the  shrunken  wasted  liver  of  drrhfisii,  although  it  is  not 
easy  to  demonstrate  them  in  the  healdiy  organ  without  special  prepara- 
tion. This  thickening  of  the  walls  of  the  uriniferous  lubes  and  wasting 
of  the  secreting  cells  is  common  enough  in  disease.  I  have  before  re- 
narked  that  from  disease  some  organs  rapidly  acquire  the  characters 
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which  arc  %'ciy  slowly  induccii  in  the  oidinarj'  course  of  nature,  but  which 
jjrubahly  would  not  have  been  established  under  normal  conditions  until 
an  age  much  greater  than  that  ever  attained  by  any  one  in  tliese  days 
had  been  rcathcd. 

The  b.'wciiicnt  membrane  has  been  considered  by  some  to  be  the 
scat  of  origin  of  the  renal  cells,  and  it  has  been  termed  a  germinal  mcm- 
branc.  Basement  membrane  is,  however,  in  all  cases,  pcriertly  passive, 
and  talccs  no  part  in  ihc  development  of  cells.  These  result  from  the 
growth  and  multiplication  of  masses  of  genuinal  matter  tying  upon  the 
surface  of  the  so-called  basement  membrane  or  connective  tissue,  'i'hey 
have,  however,  in  all  probability  dcBrcnde<l  from  the  same  masses  of 
germiDal  nutter  as  those  which  have  been  concerned  in  the  tormation  of 
the  connective  tissue.  The  increased  growth  and  multiplication  of  the 
cells  depends  upon  tlicir  increased  nutrition.  ITicir  detachment  is  a 
pa-ssivc  process  and  depends  in  some  measure  upon  the  rate  al  which 
they  increase. 

Mmcrix. — The  matriit  described  and  delineated  by  Goodsir.  KolHkcr, 
Dr.  G.  Johnion,  and  olhern,  as  a  distinctly  fibrous  supporting  frame- 
work, in  [he  meshes  of  which  tubes  and  vessels  ramify,  1  have  not  suc- 
ceeded in  demonstrating.  If  the  capillaries  of  a  young  healthy  ludney 
be  distended  with  transparent  injection,  no  fibrous  structure  at  all 
resembling  the  drawings  given  of  it  am  be  seen  lictwcen  the  wall  of 
the  tube  and  that  of  the  vcrscIs.  All  that  can  be  proved  to  exist  is  a 
very  small  amount  of  perfectly  transparent  tissue,  which  connects  together 
the  tubes  and  vessels.  The  appearance  considered  to  be  due  to  the 
fibrous  mairi.x  may  be  seen  in  any  thin  section  of  an  unittjalfd  V\<Xnty 
which  has  been  washed  and  examined  in  water ;  but  in  such  a  scrtion 
how  are  we  to  distinguish  the  walLi  of  the  tubes.  lho:^c  of  the  capillaries, 
and  the  so-called  fibrous  matrix,  from  each  other  ?  It  has  been  often 
figured  as  a  very  distinct  structure ;  and  fig.  23/,  pi.  V.  representing  s 
section  which  h.-is  been  washed  in  water,  gives  the  appearance.  The 
capillaries  not  being  injected,  have  collapsed  and  shrunk,  and  exhibit 
the  fibrous  appearance  which  has  l>ccn  considered  to  be  due  to  the 
matrix.  Fig.  a^a  rc[trcscnts  an  injected  specimen  from  the  very  same 
kidney,  and  this  does  not  exhibit  any  indication  of  fibrous  tissue  existing 
between  the  capilhiries  nnd  the  tubes.  The  nuclei  in  the  coats  of  the 
vessels,  and  %om^  nuclei  external  to  them  which  are  probably  connected 
with  nerve  fibres,  are  distinctly  seen,  but  no  fibrous  matrix  i^i  observable. 
In  the  kidney  and  elsewhere,  suetuhcd  and  crumpled  capiilaricb  produce 
an  appearance  resembling  fibrous  tissue  or  matrix  ("Archives  of  Medi- 
cine," No.  Ill,  185S).  A  thin  section  of  the  cortical  portion  of  a  kidney, 
which  had  been  slightly  washed  in  water,  is  also  represented  in  fig.  15, 
pi.  IV.  The  vessels  are  not  injected,  a,  convoluted  portion  of  urini- 
ferous  tube  ;  *,  a  portion  of  a  tube  stripped  of  its  epithelium  j  c,  outline 
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of  tube  and  crumpled  capillaries,  having  a  fibrous  appearance — the 
so^allcd  matrix  ;  J,  very  snxiU  Malpighian  body  with  its  loops  of  vessels 
shrunken,  showing  germinal  matter  in  their  walls,  and  with  blood  cor- 
puscles within  the  cjpillarj'  loop:^.      x  215. 

This  Jo-called  matrix  has  been  compared  to  the  ultimate  ramifications 
ofGlissoo's  capsule  of  tlie  liver;  and  it  has  been  considered  necessary 
as  a  support  to  the  structures  of  which  the  gland  ts  con]pose<l.  1  have 
never  seen  fibrous  tissue  in  the  situation  described  in  the  healthy  adult 
liver  or  kidney.  It  is  obvious  that  tlic  structtires  do  not  reqtiire  any 
supporting  tissue,  as  they  mutually  support  each  other ;  and  any  matrix 
would  tend  to  increase  the  disiani:e  between  the  secreting  cells  and  tlic 
blood,  and  so  render  the  glaixl  less  perfect  and  less  fitted  for  the  per- 
formance of  its  function.  On  the  other  band,  we  find  in  these  organs 
every  aiTankjcincnt  to  reduce  as  far  as  is  possible  consistently  with 
strength,  the  distance  between  the  blood  and  the  gland  cells.  This 
matrix  ought  of  course  to  be  (fei'tJofai  as  a  structure  distinct  from  the 
tubes  and  vessels,  and  statements  have  been  made  implying  that  this 
was  so  ;  but  at  an  early  stage  of  development  of  the  kidney  or  liver  no 
one  has  yet  succeeiled  in  demonstrating  the  *'  fibrous  matrix."  In  a 
carelul  examination  of  einbr)'onic  structures  generally,  one  cannot  fail  to 
be  struck  by  the  absence  of  such  fibrous  or  connective  tissue,  which  by 
soDoe  schools  appears  to  be  regarded  not  only  2s  an  essential  part  of  every 
OTgao,  but  almost  as  its  necessary  foundation  upon  which  the  other  tex- 
tures are  raised  as  a  superstructure.  It  is  at  this  early  period  of  develop- 
ment that  the  tissues  are  softest,  and  most  in  need  of  support ;  and  yet 
the  embryonic  structures  are  peculiarly  destitute  of  any  supporting 
fibrous  framework  whatever. 

In  tlic  kidney  of  (he  child  only  a  mere  trace  of  material  hesides 
vessels  and  secreting  tubes  can  be  detected.  In  properly  prepared 
specimens  most  of  the  numerous  nuclei  lying  between  the  tubes  and 
vessels  can  be  proved  to  belong  to  the  capillary  walls,  or  to  the  white 
blood  corpuscles  within  tliem.  It  is  probable  that  most  of  the  remain* 
der  arc  connected  with  delicate  nerve  fibres,  and  that  very  few,  if  any, 
can  be  properly  looked  upon  as  belonging  to  the  connective  tissue.  In 
pi.  VII,  fig.  35,  a  snull  fragment  of  the  cortical  portion  of  the  kidney 
of  a  child  three  years  of  age  is  represented.  Its  numerous  nuclei  are 
very  distinct,  and  in  the  interior  are  some  white  blood  corpuscles.  If 
this  capillary  had  been  but  very  slightly  compressed  by  the  thin  glass, 
its  tubular  appearance  would  have  been  lust  and  stria:  would  have 
appeared  which  any  one  might  have  concluded  were  occasioned  by  the 
presence  of  fibres  of  connective  lis-suc,  and  the  nuclei  would  have  been 
mistaken  for  connective  tissue  corpuscles. 

The  conclusions  at  which  1  have  arrived,  from  numerous  investiga- 
tions on  this  subject,  may  be  summed  up  as  follows  : — 


1.  In  ihe  cortical  portion  of  the  kidney  there  is  no  evidcnre  of  tBe 
existence  of  a  "fibro-teUuhr  matrix^  distinct  from  the  walls  of  the  tubes 
and  capillaries. 

2.  The  fibrous  appearance  ohserved  in  thin  sections  of  the  Tcidney 
which  have  been  immersed  in  water  is  fallarious,  and  is  due  to  a 
cnimpted,  creased,  and  collapsed  state  of  the  membranous  walls  cf  the 
secreting  tubes  and  capillary  vessels. 

3.  A  small  quantity  of  a  transparent  material,  is  to  be  demonstrated 
between  the  walls  of  the  itilies  and  the  capillary  ves&cis  in  health,  and 
not  even  this  can  be  detected  at  an  early  penod  of  development. 

It  seems  to  me,  therefore,  that  in  the  perfectly  healthy  kidney  as 
well  as  in  many  other  organs,  there  exists  between  the  structural 
elements  only  a  mere  trace  of  passive  indefinite  connective  tissue.  It  is 
this  indefinite  connective  tissue,  cf  all  textures  in  the  body  the  kast  impor- 
tant, which  has  been  regarded  by  many  modem  observers  as  the  seal  of 
the  most  imjiortant  operations.  Virchow  and  his  school  hold  that  through 
its  corpuscles  and  siipposcrl  tube  system,  it  is  concerned  in  the  distribu- 
tion of  nutrienc  matter  to  other  and  higher  textures  ;  while  some  members 
of  the  Dorpat  school  have  given  it,  if  possible,  a  still  hij;her  significance, 
and  have  regnrded  it  as  a  most  important  constituent  of  some  of  the 
highest  textures.  To  such  a  length  has  the  notion  been  carried,  that 
the  most  delicate  nerve  structures  have  been  considered  to  consist  prin- 
cipally of  connective  tissue.  The  highly  important  nerve  elements  of 
the  brain  and  cord  are  supposed  to  be  embedded  in  a  supporting  fTsme- 
work  of  connective  li.i.sLie,  whiih  in  some  situations  occupies  more 
space  than  the  nerve  elements  themselves.* 

It  is  not  to  be  wondered  at,  therefore,  that  this  indefinite  and  unim- 
pomnt  connective  material  should  be  made  to  play  sO  important  a  part 
in  modern  pathology.  But  if  1  am  not  mistaken,  futme  observers  will 
lie  much  astonished  at  the  rapid  spread  and  general  acceptance  of  these 
doctrines.  Connective  tissue  is  now  regarded  as  the  actual  scat  of  the 
active  changes  of  inflammation  and  various  forms  of  degeneration.  It  is 
supposed  to  become  hj-pertrophied  and  then  to  contract,  and  by  com- 
pressing glandular  tissues  to  cause  them  10  waste  and  to  lead  to  their 
destruction.  1  cannot,  however,  subscribe  to  these  views,  for  careful 
ob-icn-ation  compels  me  to  conclude,  tliat  in  many  forms  of  inflamma- 
tion the  connective  tissue  is  passive,  while   the   phenomena  wrongly 

•  The  view*  e(|iresscd  by  Bowman  u  long  »go  u  1845  are  tinclmibteclly  correct 
Conccmini;  ihe  atmkr  or  c^innectivc  lusncofelntiik,  be  kays  :— •'■nKrrc«[>pc»re  lobe 
ft  vcij-  prrvnlcnl  mi«con«-ption  niili  n^xA  to  the  qiianiity  of  thU  tfcLwc  found  at  the 
interior  of  Ihc  latRc  gbmts  n  the  liver  and  kiilnfy.  U  it  tmaeinccL  that  it  ftm^ralti 
Into  every  iiiler>.licc,  ininglei.  wilh  llie  capillar)-  rcic,  and  envelopes  the  ullinute  »ecfei- 
ing  tiitHilea.  ll  is.  Ii6wev<r,  imfUMvihlc  in  ihc  iiio»t  recent  (pecimen  of  these  dii:u» 
to  diKover  anytlitng  ituwcrinc  to  IhU  rtwrription."  Art.  "  Mucoiu  Mcnibnnc.'' 
Todd's  Cyclup.  oTAuu.  uid  Pliyi.,  vol  III,  p.  49$. 
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attributed  to  il  are  really  duf  to  the  presence  of  parlirres  of  genninal 
nutter  which  have  been  dciachcii  fruiii  Uic  while  bluml  curpuscics,  ami 
have  passed  through  tlie  vascular  walls  into  the  meshes,  of  the  connective 
tissue  where  they  grow  anj  aiulUply  very  quickly.  These,  and  not  the 
connective  tissue  cor]jusclci,  are  the  bodies  wliitli  yivc  rise  lo  those 
coUectious  of  granular  ceEU  or  corpuscles,  pus  corpuscles,  and  allied 
bodies,  Cimiliar  to  all  who  have  studied  the  alteratioDS  occurring  in 
tissaes  during  the  early  stages  of  inflammation.  Al^er  the  lapse  of  some 
tittle  time,  the  germinal  inalier  of  the  connective  tiuiue  cur^nisclcs,  that 
of  the  tissues,  nerves,  vessels,  &c.,  all  participate  in  the  clianges,  and 
in  consequence  of  being  freely  supplied  with  nutrient  maiter,  increase, 
divide  and  irubtlivide,  and  also  give  origin  to  pus-coriiusclcs.* 

In  the  contraction  and  wasting  which  affect  glandular  organs,  the 
connective  tissue  is  equally  passive,  and  the  real  nature  of  the  morbid 
processes  seems  to  have  been  completely  misunderstood  incuiue(|uencc 
of  observers  h-iving  drawn  conclusions  from  imperfect  observations. 
It  is  strange  that  such  an  observer  as  Frerichs  should  have  failed 
10  find  the  remains  of  much  of  the  secreting  texture  of  dw  lobule 
of  the  liver  in  the  socalled  tnlcrhbtUar  wnruifive  tissue,  and  very  re- 
markable that  be  should  not  have  represented  the  liver  ducts  in  any 
one  of  the  numerous  sections  of  hepatic  tissue  delineated  in  his 
atlas.  Ncvcrtliclcss,  by  adopting  a  mode  of  enquiry,  different  to  that 
employed  by  him,  we  may  demonstrate  the  ducts  in  great  num- 
ber. The  above  (acts  being  taken  into  account,  it  was  only  to  be 
anbdpated  that  correHponiling  viewii  wuuUl  be  adopted  concerning 
the  morbid  changes  occurring  in  the  course  of  ren.al  disease,  and 
we  shall  not  feel  suqiriscd  that  almost  all  observers  attribute  many 
important  changes  in  the  kidney  to  the  connective  tissue  of  this 
organ.  But  how  weak  is  the  evi<lence  upon  whic:h  the  generally  re- 
ceived views  rest  I  A  little  careful  observation  will,  I  think,  convince 
any  observer  that  what  has  been  termed  connective  tissue  in  sections  of 
coDtraaed  and  other  kidneys,  is  really  corajjoscd  princi^jally  of  altered 
Vessels  and  wonted  secreting  structure,  while  a  study  of  the  changes 
laluog  place  in  the  cour>«  of  su<:h  disease  will  leach  him  that  from  first 
to  last  the  connective  tissue  has  been  perfectly  passive,  while  both  the 
glandular  and  vascular  elements  have  been  concerned  m  changes  which 
would  assuredly  end  in  the  complete  destruction  of  the  glandular 
apparatus,  were  it  not  that  their  progress  was  interfered  with  by  the 
patient's  death. 

For  an  account  of  the  observations  which  have  been  advanced  in 
favour  of  the  importance  of  connective  tissue  in  pathological  changes 
in  the  kidney,  the  reader  may  refer  to  L>r.  Dickinsons  new  book  on 


"On  llieG«rminaI  Mtltcrof  Ihc  Ulood."    Microicopical  Jouraol,  1863. 
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ESSENTUL  STRUCTURES  Of  THE  KIDNEV. 


'■  Albutiiinuria,"  mJ  lo  a  work  by  AmuUI  Beer  "Die  Bimle-Substan^ 
der  Measchlichen  Niere."  Unfonuii3tel)r  the  dramngs  in  the  last  work 
aie  so  roughly  executed,  that  Utile  dependence  can  be  placed  oti  them. 

CM«ti>«> — All  writers  Uy  some  stress  u^on  the  fact  of  liie  capsule 
adhering  finniy  or  only  slightly  to  the  renal  struclucc.  It  is  intcrcittiii^ 
to  consider  what  the  circumstance  really  means,  and  what  determines  it 
In  the  healthy  kidney,  the  thin  scmi-transiMrent  capsule  peels  off 
w-ithuul  any  of  the  rcoal  tiiisue  adhering  to  it.  In  the  small  rough  con- 
tracted kidney  and  in  other  fontis  of  disease,  the  &nn  thickened  capsule 
cannot  be  torn  oR  without  employing  con&iderablu  force,  and  portions 
of  kidney  structure  are  invariably  detached  and  torn  away  with  it.  'i'Jiis 
capsule,  the  outermost  hmit  of  the  kidney,  consists  principally  of  connec- 
tive tissue  and  vessels.  It  increitscs  xsage  advances.  It  is  in  immediate 
contact  with  the  oldest  part  of  the  cortical  structure,  and  it  must  be 
remarked,  that  from  its  earliest  formation  its  tissue  is  continuous  with 
the  proper  renal  texture.  Not  only  do  the  vessels  and  nen-es  pasa  from 
the  gland  tissue  to  the  capsule,  but  secreting  tubes  adhere  to  it  In  die 
healthy  r:a])sulL*  lioih  of  the  liver  and  kidney,  die  remains  of  glandular  tissue 
maybe  often  demonstrated  distinctly.  As  the  cortex  grows,  the  debris  of 
the  old  tubes  and  vascular  and  nervous  elements  which  are  gradually 
removed  to  make  way  for  new  ones,  become  slowly  added  to  the  capsule. 
;u)d  thuH,  like  the  capsule  of  the  Uvcr,  it  becomes  incrcd-scd  in  thickness. 
In  health,  however,  the  process  proceeds  so  regularly  and  so  slowly, 
thiit  the  amount  of  di^bris  is  really  very  small,  and  its  addition  occun: 
very  evenly.  In  some  forms  of  disease,  where  the  wasting  is  con- 
siderable while  the  partly  degenerated  textures  are  not  remo%'ed  and  ab- 
sorbcd  as  fast  as  they  are  produced,  the  wasted  tubes  adhere  more  inti- 
mately to  the  capsule  than  tu  the  rust  uf  die  renal  structure,  and  portions 
are  torn  away  when  the  capsule  is  peeled  off.  In  otlier  cases  exudation 
is  poured  out  into  the  tissue  of  the  capsule  as  well  as  into  the  inter- 
tubutar  and  intervascular  spaces  of  the  renal  tissue.  The  particles  of 
germinal  matter  which  have  passed  through  the  capillary  walls  grow 
and  multiply,  and  gradually  give  rise  to  the  formation  of  a  fimi  connec- 
tive tissue,  by  which  all  the  elements  of  the  capsule  and  gland  structure 
become  firmly  glued  together  forming  a  com|ract  mass,  which  is  not  torn 
and  broken  without  using  some  degree  of  force. 


I 


OF  THE    ESSENTIAL  STRUCTt;RES   OF  THE   KCDNET  AND   OF  THEIR 
rORMATlON. 


Apart  from  the  anatomical  quc&tion,  what  tissues  are  to  be  dcmon- 
ttrated  and  named  in  the  healthy  kidney,  and,  far  more  interef<ting  to 
the  physician  than  this,  is  tJie  physiological  (luestion,  what  elements 
are  of  functional  importance, — what  elements  are  necessary"  and  essential 
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to  the  active  wcreting  appanttus  ?  It  is  impossible  to  arrive  at  a  cor 
rect  notion  concerning  ihc  changes  which  take  pince  in  disease  untii  Wc 
hsvre  been  fumt&lied  with  accurate  inforTnation  on  this  point 

•f  (be  Vrawtk  of  (lie  KeiiMl  ApperutM  Mnil  a€  tbv  Chatws  •rcarrtnii 
tall. — The  ax/iiuil  stniclures  in  the  fulfy  fonnvi!  kidney  seem  to  h« 
ihiesc — vessels  for  coQvejring  the  blood, — nerve  fibres  which  govern  the 
calibre,  and  thus  detcmiinc  the  rale  of  flow  of  the  blootl  from  the 
arteries  into  the  caplIUries, — and  epithelial  ccILs  whifh  arc  arranged 
round  the  tubes  so  as  to  leave  a  channel  by  which  the  materials  sepa* 
rated  or  formed  by  them  maybe  readily  carried  away  in  solution  tn  water. 
U  is  probable  that  these  are  the  only  anatomical  elements  which  exist 
Then  tile  renal  apparatus  first  begins  to  |)crfann  its  active  functions,  and 
the  only  ones  which  constitute  the  simplest  form  of  kidney.  But  as  the 
growth  of  the  body  proceeds,  the  demand  for  a  more  extensive  renal 
Apparatus  arises,  and,  as  in  the  case  of  otliet  organs  in  vertebrata,  the 
incntase  must  be  gradual,  and  must  take  place  while  the  organ  is 
actively  discharging  its  functions.  '\')\c growth  of  the  kidney  necessitates 
a  change  in  the  relarive  position  of  the  individual  nerve  fibres,  vessels, 
and  secreting  structure  in  different  parts  of  the  gland,  and  the  progressive 
development  of  new  elements  as  extensions  from  those  already  existing. 
The  successi\-e  clianges  are  not  easily  traced  with  acciirary,  and  it 
is  very  diflkult  to  convey  in  words  a  clear  idea  of  ihe  phenomena 
which  succeed  and  as  it  were  overlap  one  another.  A  separate 
memoir  well  illustrated,  might  with  advantage  be  devoted  to  the 
considention  of  this  interesting  and  highly  important  subject;  but  its 
bearing  upon  tlie  nature  of  disease  is  so  obvious,  that  no  apology  is 
needed  for  its  introduction  in  this  place. 

At  an  eariy  period  of  development  the  secreting  cells  multiply  and 
become  arranged  so  as  to  form  a  hollow  tube.  By  their  division  and 
subdivision  the  tube  increases  in  length  and  circumference,  at  least 
during  a  ccnain  period,  in  every  pari  of  its  extent.  At  the  deep  or 
external  portion  of  these  cells,  adjacent  to  the  vessels,  matter  is  slowly 
deposited  in  an  insoluble  form,  and  thus  a  thin  membranous  boundary 
cotTCBponding  to  the  outer  limit  of  the  tube  results,  and  this  becomes 
extended  as  tlie  cells  grow,  while  at  the  same  time  it  is  increased  in 
strength  by  tlie  addition  of  new  matter.  Between  the  lines  of  masses 
of  gcnninal  matter  (rom  which  the  tubes  arc  developed,  and  those  which 
take  part  in  the  formation  of  vessels  and  nerves  are  a  few  masses  which 
arc  not  concerned  in  the  formation  of  any  definite  structure,  but  which 
perfaapit  take  part  in  the  production  of  a  small  (]uanTity  of  intervening 
substance.  The  tnembrane  becomes  further  modified  by  ici  relation  to 
the  nerves  and  blood-vcsscls.  These  were  verj'  close  to  the  cells  at 
tlie  earliest  periods  of  development,  and  a  very  close  relationship  be- 
tween them  must  be  maintained  throughout  life  or  the  free  action  of 
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the  gland  would  be  impaired.  Moreover,  3&  the  gland  which  already 
actively  pcrfonns  its  functions  grows,  new  nerve  fibres  and  ne*'  capil- 
laries must  be  developed  around  the  uriniferous  tubes-  The  position 
which  a  capillaiy  or  an  ultimate  nerve  fibre  occupies  at  an  early  period 
will  at  a  later  time  be  the  situation  where  a  bundle  of  nerve  fibres,  or  small 
arteries  and  veins  must  be  placed.  The  structural  changes  involved  in 
all  these  alterations  arc  considerable.  Old  capillaries  and  nerve  fibres 
must  be  removed  as  new  ones  are  developetl  to  take  their  place,  and 
all  the  original  gland  cells  will  have  disappeared  probably  lung  before 
the  uriniferous  tubes  have  ac<|uiFed  their  fully  fonned  characieis.  But 
these  slniciural  elements  are  not  completely  removed.  There  will 
remain  a  small  quantity  of  matter  which  cannot  be  taken  up  by  the 
ordinary  processes  at  work.  This  is  no  doubt  capable  of  being 
removed  tike  every  texture  in  the  body,  but  complete  removal  wotJd 
probably  involve  the  destruction  of  the  gland,  while  its  almost  com- 
plete removal  permits  of  the  continuous  development  of  the  latter  and 
docs  not  interfere  with  its  continuous  action.  The  conditions  of  exis- 
tence in  the  case  of  man  and  the  higher  veriebrala,  with  a  few 
um'mporiant  exceptions  only,  permit  the  very  gradual  but  not  abso- 
lutely complete  removal  and  renovation  of  tissues. 

In  insects,  tile  state  of  things  is  very  different,  for  in  their  textures 
there  is  an  .ilmost  complete  absence  of  connective  tissue.  The  organs  and 
tissues  of  the  larva  arc  entirely  removed  while  new  organs  and  textures 
of  the  imago  or  perfect  insect  are  laid  down  afresh  and  developed  u* 
ini/iit,  instead  of  being  built  up  upon  those  first  formed.  Such  com- 
plete change,  however,  necessiutes  a  state  of  existence  during  which 
action  or  function  remains  in  complete  abeyance.  In  the  jmpa  or 
chrysalis  pcrio<l  of  life,  functional  activity  is  reduced  to  a  minimum, 
and  nothing  is  allowed  to  interfere  with  the  developmental  and  formative 
processes.  The  new  and  more  perfect  being  which  Ls  evolved  docs  not 
probably  retain  a  trace  of  the  structure  of  its  earlier  and  less  perfect 
state.  Although  the  elements  of  matter  in  the  inugo  .irc,  of  course, 
those  of  which  the  larva  and  pupa  were  composed,  they  have  been  as 
completely  re-arranged  as  they  would  have  been  had  they  been  introduced 
into  the  organism  of  another  individual  altogether.  Not  only  have  the 
old  tissues  been  utterly  destroyed  and  new  ones  produced,  but  in  many 
instances  these  new  ones  belong  to  a  totally  different  type ;  and  were 
it  Qol  that  observation  h:is  taught  us  that  they  have  been  really  evolved 
at  different  periods  during  the  life  of  one  and  tlic  self-same  individual 
being,  we  should  have  concluded  not  only  thai  they  belonged  to  different 
species,  but  in  many  cases  to  species  far  removed  from  one  another. 

In  %-crtcl)rata,  however,  there  is  not  an  organ  in  the  adult  but  retains, 
not  only  the  form  which  it  assumed  at  a  comparatively  early  period, 
but  some  of  the  very  same  structure  that  was  active  in  early  life  remains 


I 
I 


I 


FORMATION  AND  ACTION. 


2? 


m  an  altn^d  and  deteriorated  state.  Every  adult  organ  may  be 
said  to  contain  as  it  were  the  imperfect  skeletons  of  organs  which 
were  active  ai  earlier  periods  of  life.  This'  material  which  slowly 
accumulates,  clf^  and  |)erhaps  even  in  the  most  perfect  state  of  things, 
slightly  inierfercs  with  the  free  activity  of  the  oi^an.  If  from  any 
interference  with  the  changes  this  uaabsorbed  debris  accumulates  in 
imdae  proportion  the  action  of  the  organ  may  be  very  seriously 
impaired.  It  indeed  soon  grows  old,  while  all  the  rest  of  the  body 
may  remain  yotmg.  Its  imperfect  action  deranges  other  processes  of 
the  body,  and  these  react  upon  ic  until  further  action  becomes  impos- 
sible, and  death  results.  The  gradual  hut  continuous  and  regular  decay 
ind  renovation  of  an  organ  is  nonnal  in  tlie  vertebrate  animal,  The 
duoges  exhdiit  wunderful  elasticity  within  certain  limits  according  to 
the  demand  for  functional  activity  of  the  organ,  but  these  limits, 
narrow  in  some,  wide  in  others,  caunot  be  exceeded  without  derange- 
ment and  slow  deterioration  resulting. 

This  continuous  renovation  of  an  organ  and  accumulation  of  the 
skeleton  of  its  earlier  periotls  of  existence  may,  howcvei*,  be  almost 
snddenly  interrupted.  In  those  changes  which  lead  to  the  forraarion  of 
pus  the  removal  of  every  texture  is  as  perfect  as  during  the  pupa  state 
of  the  insect,  but  the  germinal  matter  rnnstitiiting  the  pus  ror])UscIea 
has  no  power  to  give  rise  to  ihat  which  will  take  part  in  the  devetop- 
ment  of  new  tissues,  while  that  taking  part  in  the  removal  of  the  larval 
tissues  during  the  pupa  state  does  possess  this  power,  so  that  when  in 
rertebtata  this  complete  change  ocrura  the  organ  is  destroyed,  and  a 
new  one  is  never  developed  in  its  stead.  A  part  of  a  complex  organ 
may  be  destroyed  and  removed,  but  it  cannot  be  formed  anew,  so  that 
in  roan  thr  gradual  or  sudden  destruction  of  a  great  part  of  an  oig;an 
necessary  to  life  cannot  be  repaired,  although  in  many  cases  the  patient 
Jtay  adapt  himself  to  the  altered  state  of  things  and  live  under  the 
changed  condirioru.  The  above  considerations  atford,  I  think,  an 
explanation  of  the  formarion  of  the  so-called  interstitial  indefinite  con- 
nective tissue  found  not  only  in  the  kidney  but  In  all  organs  of  all 
vertebrate  animals,  and  of  its  increase  as  age  advances.  The  more 
regularly,  gradually,  and  perfectly  the  changes  arc  effected,  the  smaller 
will  be  the  proportion  funned,  and  tlie  more  slowly  will  it  accumulate. 
When  this  is  the  state  of  things  in  all  the  organs  of  the  body,  health  and 
longevity  result.     The  opposite  entails  disease  and  too  early  death. 

mrMMlan  aod  Artton. — Next  I  would  offer  a  few  remarks  upon  the 
nature  of  the  processes  of  formation  and  development  as  contrasted  with 
those  of  acrion  and  disintegration.  Far/crma/Ua  trnd/un^rifiarc  opposed. 
^Vhile  formarion  is  most  active,  function  is  in  abej-ancc,  and  during  the 
period  of  ihc  greatest  activity  of  an  organ  the  formative  process  is 
reduced  to  a   minimum.     In  sh.>rt,  when  &  secreting  oigan  b  most 
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actively  itisiharging  iis  functions  its  texture  Is  undergoing  disintegration 
or  destructiun,  and  a  period  of  rest  is  refniired  for  new  formation  and 
renovation.  In  certain  (liKca-scs  where  the  organ  increases  enonnou&ly 
in  siitc  and  much  tissue  is  forraed,  litde  secretion  ottiirs ;  so  little,  that 
dcatii  mixy  irsult  bom  the  accumulation  in  the  blood  of  those  sub- 
stances which  it  is  the  special  office  of  the  cells  of  this  organ  to 
eliminate.  So  far  fronn  disca.se  beinf;  universally  a  iffstmeiive  process, 
— TnHsintc^atifin,  it  consisLi  essentially,  and  in  the  majority  uf  cases,  of 
a  too  rapid  increase  of  the  living  or  germinal  matter — of  an  addition  ta 
a  part  rather  than  a  subtraction  from  it — and  if  in  many  morbid  changes, 
increased  destruction  could  be  brought  ahoiit,  the  diseased  state  would 
rease.  \\'hen  renal  cpithelitim  goes  on  increasing  in  bulk  and  choking 
up  the  tubes,  what  is  wanted  is  the  disintegration  and  oxidation  of 
much  of  the  matter  of  which  these  cells  consist.  They  have  grown 
too  large.  The  conditions  have  been  too  favourable  to  their  increase 
Too  much  matter  has  been  added  to  them,  and  the  disintegration  and 
remo^-al  of  this  excess  is  niutli  rcijuired.  There  is  superabundant  growtli, 
diminished  disinteyralion,  cessation  of  ai  liijii  and  function. 

On    tfa«  DcTvlopmcnt  of  the  XaliilKhlan   B*dln  of  tbv   ICldncT- — It 

wotdd  be  out  of  place  in  a  practical  work  like  the  present  to  attempt 
to  discuss  in  detail  ihe  changes  which  orrur  dunng  the  earliest  periods 
of  development  of  the  kidney,  but  it  may  be  well  to  allude  briefly  to 
the  results  of  some  investigations  upon  the  development  of  the  Malpi- 
ghian  bodies  in  which  I  have  been  engaged  for  some  time  past 

1  have  studied  this  subject  in  several  vertebrate  animals,  but  as  the 
appearances  aiefar  more  distinct  and  easy  of  investigation  in  the  thin 
part  of  the  kidney  of  the  newl,  pi.  VIII,  fig.  36,  I  have  devoted  myself 
principally  to  the  Malpighian  body  of  this  animal.  It  is  wull  known 
not  only  that  the  yoimg  Malpighian  bodies  are  much  smaller  than  those 
which  arc  fully  formed,  but  that  the  vascular  loops  arc  smaller  and 
fewcT  in  number.  The  entire  organ  in  its  imperfectly  developed  state 
accords  very  closely  in  its  characters  with  the  pcrmancm  form  assumed 
by  the  Malpighian  body  of  the  simplest  type,  which  lus  been  well 
describeil  by  Bowman,  in  birds  and  certain  of  the  reptilia. 

The  main  question  for  consideration  relates  to  the  manner  in  which 
the  first  formed  capillary  comes  into  relation  with  tlic  tube,  and  how  it 
comes  to  pass  eventually  th.it  the  capillaiy  loops  which  have  been 
developed  become  completely  invested  by  the  extremity  of  the  tube, 
so  as  to  be  at  length  completely  enclosed  in  its  iuterior.  It  is  not 
so  difficult  to  understand  how  the  loops  once  forrned,  increase  in 
length  and  number,  seeing  the  great  number  of  masses  of  germinal 
matter  in  their  walls.  The  formation  of  membrane  ocain  at  each 
of  these  ])oinis,  and  thtis  is  explained  the  fact  th.it  the  internal 
between  them  increases  in  length  as  development  advances.     If  the 
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upper  ihin  port  of  the  newt's  kidney  lie  ewmined  with  due  caie  in 
spring  time,  sweral  extremcty  young  Malpighian  bodies  will  be  found, 
ami  in  injected  specimens  some  will  be  niet  with  which  contain  sc^'cral 
mscular  loops  m  their  interior,  while  othcni  have  only  one  or  two,  and 
ta  the  youngnt  no  trace  of  injection  will  be  perceived.  In  some  very 
yoang  ones  I  have,  however,  been  fortunate  enough  to  have  foreetl  a 
little  injection  into  the  capillary  at  the  base  of  the  tuft,  although  it  hod 
aot  passed  into  the  convexity  of  the  loop. 

From  nuny  observations  I  feel  sure  that  a  fully  formed  vessel  does 
not  approach  the  blind  extremity  of  a  developing  tube  and  penetntte 
into  its  interior,  pushing  before  it  ihc  wall  of  the  tube ;  nor  on  the  other 
hind  does  the  terminal  extremity  of  the  urinifcrous  tube  approach  and 
ultimately  cnclwic  the  va!>>(:iilar  tuft ;  but  the  blind  end  of.  the  tube  and 
the  capillar)'  vessels  which  aie  ultimately  found  in  itn  interior  are 
developed  and  grow  /an  />atja. 

At  firet,  one  observes  masses  of  embr>'onic  geiminal  matter  which 
may  be  traced  from  a  )Kiint  where  undoubted  capillary  vessels  exist. 
These  lose  themselves  among  groups  of  s|iheri<^l  masses  of  germinal 
matter  which  are  evidently  to  take  pan  in  the  formation  of  the  urini- 
ferous  tubes.  It  is  in  fact,  at  this  time,  as  difficult  to  determine  which 
particular  masses  nf  germinal  miitlcT  arc  ty  become  inslnimcntal  in  the 
formation  of  capillaries  and  which  are  10  give  hm;  to  the  secreting 
cells,  as  it  is  to  decide,  in  developing  muscle,  which  masses  of  germinal 
nuticrare  (o  take  pan  in  the  formation  of  contractile  tissue,  and  which 
oiccOQcenicd  in  the  production  of  nerves  and  capillar)'  vessels. 

Diverging  from  the  tubes  in  the  thin  part  of  the  kidney  of  Uie 
female  newt  at  about  ^\n  *^^  ^1  i*^^^  below  the  Malpighian  body,  but 
nearer  to  it  in  the  young  than  in  the  more  advanced  or  fully  fonned 
tubes,  I  lutve  discovered  a  khon  blind  lube,  as  represented  in  pi.  Vlll, 
fift.  3f)<",  and  fig.  37.  It  seems  to  me  probable  that  a  nem-  Malpighian 
body  may  be  formed  at  the  end  of  lhi.s  appendage  when  the  original  one 
has  wastetL  Somelimes  a  second  diveniciilum  diverges  from  tlie  first 
as  represented  in  fig.  37,  at  a.  I  have  not.  however,  been  able  to 
trace  the  devclujnnent  of  vessels  in  connection  with  these  curious 
tubular  apjKndages.  They  communicate  freely  with  the  uriniferotis 
tube,  and  1  have  injected  them  in  cases  in  which  the  loops  of  the 
Malpighian  body  were  nijitured  and  the  injection  had  extravasatcd  into 
the  tube,  At  *  in  fig.  36,  is  a  tube  or  offset  which  c\-idcnily  passed 
into  a  cotlerticn  of  fatty  matter  in  which  were  the  remains  of  capillaries. 
1q  many  of  these  collections  I  have  seen  indications  of  the  wasted 
uriniferous  tube  and  its  Malpighian  body.  *rhere  is  no  indication  of 
true  adipose  vesicles,  but  numerous  apparently  free  oil  globules  are 
iijund  Ij'ing  in  the  meshes  of  a  capillary  network.  A  Utile  nearer  the 
median  Ime  than  this  collection  of  oil  globules  was  Mtuatcd  were  cbe 
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laige  oval  collections  of  fatty  matter  which  have  a  verj-  iniim.ite  relation 
with  the  ganglia  of  the  kidney.  Large  veins  and  Ijtnphatic  vcsscb 
enter  and  emerge  Cram  these.  Some  of  ihcm  might  also  be  mistaken  m 
for  altered  Malpighian  bodies,  but  they  are  not  of  this  nature.  They  are 
present  both  in  the  male  and  femaie  newt,  and  in  the  spring  of  the  year, 
a  grcitt  number  of  kmall  ganghon  cells  are  always  seen  at  the  margin  of 
these  collection."!.  They  are  undergoing  dcvclo|)inent  and  are  about 
to  take  the  place  of  old  nerve  cells  which  have  pa-sscd  the  period  of 
their  functional  activity  and  are  undergoing  disintegration  and  re- 
moval. 

In  the  male  ne«t  Malpighian  bodies  are  developed  from  tubes 
which  diverge  outwards  at  intervals  from  each  of  the  two  tubes  in  the 
median  line,  which  tluring  the  s|>ring  arc  filled  with  spermatozoa  and 
extend  through  the  entire  length  of  the  kidney.  At  the  upper  extremity 
of  the  kidney,  the  narrow  prolonged  portion  of  these  lubes  exhibits 
dilatations  here  and  there,  some  of  which  are  undergoing  development 
into  Malpighian  bodies,  while  in  other  situations  diverticula  may  be 
observed,  p1.  VIII,  fig.  40,  which  proKihly  l)eirf>me  gr.idual]y  developed 
into  new  lubes.  In  many  instances  the  Malpighian  body  is  seen  to  be 
a  mere  dilatation  of  the  tube,  as  is  represented  in  fig.  ttja,  pi.  V,  and 
which  was  first  pointed  out  by  Vtcior  Cams,  of  Leipzig,  many  years  ago. 
The  vessels  fom  a  very  few  coils  within  the  tube,  and  ihcir  development 
probably  commenced  at  a  time  when  the  lube  itself  was  represented  by 
a  collection  of  masses  of  germinal  matter.  As  the  Malpighian  body 
becomes  fully  developed,  the  upper  part  of  the  lube  wastes  and  the 
body  acquires  its  usual  characters,  but  in  the  mile  newl  some  of  the 
IuIk's  remain  open  and  spermatozoa  pass  Into  the  convoluted  uriniferous 
tube. 

The  inve*tiKation  of  the  development  of  the  Malpighian  bodies  in 
mammalia  is  muth  more  difficidt.  but  many  very  young  ones  maybe 
isDl-ited  in  the  kidney  of  the  fcetal  kitten,  jia-parcd  as  I  have  rccom^ 
mended.  The  general  mode  of  development  of  the  cajjsule  and  tuft  of 
vessels  seems  to  resemble  that  already  described  in  the  newt,  \S'hercvcr 
Malpighian  botlies  and  tubes  are  being  formed  one  finds  an  immense 
number  of  masses  of  genninal  matter  arranged  as  a  wavy  Eiand  which 
can  be  seen  here  and  there  amongst  Malpighian  bodies  and  tubes  whose 
formation  15  much  more  advanced. 

The  general  results  of  my  observarions  lead  me  10  conclude  thai  the 
\-asciilar  loops  of  the  Malpighian  tuft  are  developed  amongst  the  masses 
of  germinal  matter  which  take  jjart  in  the  formation  of  the  dilated  ex- 
trcmitj'  of  the  lube,  so  that  although  some  of  the  cells  will  lie  apon  the 
convexit>*of  the  loops  which  look  towards  the  lube,  I  do  not  think  that 
we  are  justified  in  inferring  that  the  loops  of  vessels  are,  ss  it  were, 
pushed  into  the  end  of  a  closed  tube  so  as  to  be  covered  with  a  layer 
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like  thai  of  a  serous  membrane,  which  is  reflected  over  a  viscus  in  a 
serous  cavit/,  for  at  the  lime  wlicn  the  runiiattt.>n  uf  Uie  vessels  cotn- 
mences  there  is  cettaitily  no  membrane  lo  invest  them. 

•rikc  WMttncof  Ihc  VrlnlfrruuM  TutHTu  anil   nalpiKhlan   Bofllra. — 

I  have  already  bnefly  refcrreiJ  lu  tlie  uastmy  «jf  the  oldest  tubes,  but  the 
prooess  is  of  such  interest  with  reference  to  pathological  changes  that  it 
is  desirable  to  allude  to  it  more  particularly.  In  the  frog  and  newt  the 
wastin}^  prorcss  may  be  studied  «Hth  advantage.  Previous  to  removal 
the  epithelium  seems  invariably  to  become  fatty,  and  I  have  seen  loops 
of  tubes  which  I  believe  were  about  to  be  removed,  stuffed  cfuite  full  of 
large  oil  globules.  Soon  after  the  apparatus  has  ceased  to  perform  its 
function,  lite  quantity  of  blood  in  the  vessels  becomes  mueb  reduced, 
and  the  vessels  themselves  soon  cease  lo  be  distinct,  so  that  the  loops  of 
the  tube  come  into  close  proximity,  the  Malpighian  IkkIv  shrinks,  and 
i«  with  difficulty  recognixable.  In  Hie  irregidar  mass  thus  formed  in 
which  oil  globules  seem  lo  predominate,  portions  of  tube  may  here  and 
there  be  traced.  At  intervals  the  epithelium  has  entirely  disappeared, 
and  everywhere  contraction  and  waste  are  going  on.  These  points  are  well 
seen  in  fig.  42,  pi.  IX,  which  is  taken  from  a  part  where  the  oil  globules 
were  very  few  in  number.  The  genninal  matter  of  some  of  the  cells, 
however,  remains  in  the  constricted  part  of  the  tubes,  and  as  the  tubes 
become  more  and  more  wasted,  tlicse  assume  the  appearance  of  connec- 
tive tissue  corpuscles,  the  boundary  of  the  apparent  corpuscle  represent- 
ing the  wall  of  the  tube  while  its  processes  correspond  with  portions  of 
the  tube  itselt 

WEIGHT,  STECIFIC  GRAVITY,  COMPOSITION,  AND  UNUSUAL  POSITION  Of 

THE    KID  KEY. 

Welslii  una  npttiae  Qnvtty  of  (be  KMnej.—Tlie  kidneys  var}* 
much  in  weight  in  different  individuals,  for  the  amount  of  renal  tissue 
required  varies  according  lo  the  weight  of  the  body  and  the  activity  of 
certain  functions.  Reid  estimates  the  kidney  of  ttic  male  at  from  4!  to  6 
ounces,  and  that  of  the  female  ai  from  4  to  s^  ounces.  Five  ounces  is 
probably  al>out  the  average  weight  of  a  healthy  kidney.  The  left  gc^ner- 
ally  weighs  a  little  more  than  the  right.  The  specific  gravity  of  the 
kidney  in  health  is  about  that  of  blood,  1050,  but  in  disease  it  is  often 
much  less. 

or  tke  rkrnii«ai  rompMitloB  at  ibe  KMnejr. — The  presence  of 
urea  and  other  urimity  cunsiituents  is  not  as  a  general  rule  lo  be  detectetl 
iu  the  renal  stnicture  after  death.  It  is  probable  that  these  sub- 
staotei  are  removed  as  fast  as  they  are  formed,  and  that  the  con- 
ditions jndcr  which  the  changes  in  Uic  kidney  are  earned  on  for  some 
lime  befcce  death,  are  unfavourable  lo  the  production  of  these  highly 
oxidised  CDmpounds.    It  is  not  unlikely,  however,  tliat  they  might  be 
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forraetl  oiU  of  U»e  body  by  the  artificial  oxidation  of  the  conm* 
tuents  which  enter  into  the  composition  of  pcrfcttly  healthy  renal 
cells. 

It  is  interesting  to  compare  the  proportion  of  solid  matter,  extractives, 
f.itly  matter  and  salts,  in  the  healthy  and  diseased  kidney.  Subjoined  is 
an  analpis  of  the  kidney  of  a  perfectly  healthy  man,  thirty-one  years  of 
gge,  who  was  killed  by  falling  from  a  .scrond  floor  window.  Death 
occnrred  five  hours  after  die  accident.  The  body  was  in  an  excellent 
state  of  nuirition. 

AXALVBIS    1, 

Water               .,-             ...             ...  ...  ...  76-45 

Solid  Buller    ...            ...            ...  ...  ...  *%-$$ 

Fatly  matter  with  much  choleclcrinc  ...  ...  "939 

ICxiraclive  maJWr  soluble  in  w.iter  ...  ...  5*840 

Soluble  nits           ...            ...  ...  1*010 

l-^anhy  utlls             ...            ...  ...  ...  -396 

Albuminom  tnatlcrs  in  blood,  fibrin,  blood  corpos- 

cln,  ^-cssels  connective  lisaue,  tCe,  ...  ...  15*365 

This  analysis  may  be  contrasted  with  the  analyses  of  di.icased 
kidneys,  further  on. 

voDsuml  rorm  or  Poalilon  of  K(iine)ik— Malformation!)  of  the  kidney 
a*  well  as  of  the  ureters  .ind  bladder,  arc  to  be  met  with  in  all  our 
museums,  and  need  not  be  referred  to  here.  Sciiiietimcs  only  one  kidney 
is  developed,  in  which  case  it  i%  large  in  proportion.  Occasionally 
more  than  two  have  been  found. 

.^Iterations  in  position  are  not  uncommon,  and  sometin'es  give  rise 
to  great  difficulty  in  the  diagnosis  of  pelvic  and  abdominal  tumouis. 
But  tlie  most  interesting  kind  of  displacement  occurs  in  cases  of  what  is 
termed  morable  kidney  which  are  now  and  then  met  with,  in  conse- 
(jucnce  of  unusual  looseness  in  its  atladiment,  one  of  the  kidneys  is 
capable  of  b«ng  movctj  forwards  for  some  distance  in  the  abdominal 
cavity,  as  well  as  upwards  and  downwards  to  a  varying  extent 
Several  cases  have  been  reported  both  in  this  country  and  on  the  con- 
tinent. Dr.  Hare  has  seen  as  many  as  sc%'en.  Two  very  remarkable 
instances  have  lately  fatlcn  under  my  own  notice,  one  occurring  in  a 
man,  the  other  in  a  woman.  In  both  when  the  bowets  are  emptied, 
the  organ  comes  so  near  the  surface,  that  it  ran  be  grasped,  and  its 
form  distinctly  felt  bcniMth  ilie  abdominal  walls.  Pressure  gives  rise 
to  some  unea.iincss,  and  the  organ  always  slips  back  into  its  natural 
place  when  the  patient  lies  down.  A  good  ca,sc  of  this  pectili^ri^  is 
reported  by  Dr.  Hare,  in  the  Med.  Times  and  (Gazette,  185^  vol.  I, 
pp.  7,  30,  86.  Sft  also  Durham's  papers  in  the  Guy's  Hospita'  Reports 
for  1IJ60,  p.  404. 
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ON  SOME  POIKTS  CONNBCTED  WITH  THE    PHYSIOLOGY  AND    PATHOLOCV 

OF  THE  KIDNEY. 

In  a.  State  of  health,  the  diminished  rapidity  of  the  circulation  in 
the  capillaries  of  the  Malpighian  Iwdy,  consequent  upon  the  greatly 
increased  area,  of  the  tubes  which  the  blood  must  traverse  as  it  flows 
(rom  the  small  artery  which  alone  supplies  them,  favours  the  transuda- 
tion of  water  through  the  r.ipill.iry  walls.  This  fluid  must  at  once  pass 
into  the  urinifcruus  lube;  and  ai  it  gradually  trnvcrscs  in  succession  the 
cells  which  line  it,  the  soluble  substances  are  dissolved  out — the  quan- 
tity of  solid  constituents  gradually  increasing  as  the  solution  passes 
down  the  tube,  while  the  substances  arc  being  more  fully  oxidiied  at 
the  same  time.  Now  the  blood  just  brought  from  the  Malpighian  body 
has  parted  with  water,  and,  being  more  conecntiatcd,  is  richer  in 
materials  which  are  to  yield  the  urinary  constiluenls  than  the  blood  in 
any  other  pan  of  the  Itidncy.  This  is  conducted  by  the  vessels  into 
which  the  efferent  vessel  of  the  Malpighian  body  divides,  to  the  upper 
pan  of  the  uriniferous  tubes.  We  should  expect  that  the  cells  in  this 
region  would  be  more  fully  charged  with  soluble  urinary  constituents 
than  those  lower  down  the  tube  ;  and,  in  accordance  widi  this  view,  we 
find  that  these  cells  are  acted  upon  by  tlie  almost  J'ure  water,  in  whith 
fixygm  is  diss^i-cd,  which  has  just  escaped  from  the  capillaries  of  the 
Malpighian  botly;  while,  by  the  time  the  fluid  has  reached  the  cells  al 
a  lower  point  of  the  tube,  it  is  already  charged  to  a  great  extent  with 
soluble  constiluenLs  and  its  solvent  power  and  oxidising  properties  ace 
of  course  proporliorutcly  reduced. 

Not  ihe  least  important  oflice  of  the  cells  fining  the  convoltiicd  por- 
tion of  the  uriniferous  tube  is  undoubtedly  that  of  separating  from  the 
Uood  a  considerable  quantity  of  the  debris  of  blood -corpuscles,  in  the 
form  of  exlrattrre  matters.  It  is  now  certain  that  the  cells  have  the 
power  of  altering  some  of  the  substances  they  separate  from  the  blood, 
and  convening  them  into  urea,  uric  acid  and  the  peculiar  urine  ex- 
tractives, of  which  so  large  an  amount  is  excreted,  and  the  physiological 
importance  of  which  must  be  very  great 

Some  observers  have  considered  that  special  vessels  are  concerned 
in  carrj-ing  blood  lo  rtourisk  the  tissues  of  the  gland,  and  Dr.  Ooodfcllow 
thinks  that  the  intertubular  capillaries  are  concerned  in  this  oflice.  The 
quanrity  of  blood  passing  into  these  vessels  is,  howe^'er,  far  greater  than 
b  required  for  the  nutrition  iif  the  tissues  of  the  kidney,  and  reasons 
hare  been  already  advanced  for  accepting  the  view  propounded  by 
Bowman  with  reference  to  these  capillary  vessels.  The  tissues  of  organs 
generally,  are  murished  by  the  plasma  present,    and  do  not  ref^uire 
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special  vessels.  Many  arguments  may  be  atlduced  against  the  view, 
that  the  hepatic  artery  im-Tcly  serves  the  purpose  of  distributing  biood 
to  nourish  the  tissues  of  the  Hver  as  is  generally  supposed,  while  there 
is  no  doubt  tJiat  venous  blood  conuins  the  elements  of  nutrition  received 
by  the  various  tissues. 

The  views  of  Bowman,  iwth  regard  to  the  office  of  the  Malpighian 
body  and  the  epithelium  of  the  uriniferous  tube,  have  been  opiKJsed  by 
Ludwig,  and  more  recently  by  Dr.  Isaacs,  in  America,  who  uied  to  prove 
that  the  solid  constituents  were  separated  by  an  ephhelium,  covering  the 
capillaries  of  the  Malpighiati  body.  If  this  exists  at  all,  it  is  certainly 
very  unlike  glandular  epithelium  generally,  and  the  cells  must  be  very 
much  smaller  than  represented  by  Dr.  Isaacs.  This  observer  docs  not 
attempt  to  show  what  office  is  performed  by  tliat  enormous  extent  of 
epithelial  surface  in  the  convoluted  portion  of  the  tube,  of  explain  why 
the  very  peculiar  relation  between  the  extensive  sj-stem  of  capillaries 
around  the  lubes  and  that  of  the  Malpighian  body  exists.  Dr.  Good- 
fellow  thintc-s  thai  the  urinary  constituents  arc  separated  with  water  from 
the  Malpighian  capillaries,  and  that  any  constituents  of  the  senim,  or 
blood,  that  may  have  transuded  through  their  walls,  "arc  abfiorbcd  by 
the  epithelial  cells  of  the  tubules  or  by  some  other  agents. "•  There  does 
not,  however,  seem  to  be  any  reason  far  assuming  that  any  constituents 
of  the  serum  do  really  transude  through  the  Malpighian  capillaries 
merely  tu  be  alisorltcd  again  into  the  blood. 

I  f  the  urine  was  secreted  in  its  fully  formed  state  by  the  agency  of  the 
vessels  of  the  Malpighian  body  and  the  epithelium  supposed  to  cover 
them,  it  is  difficult  to  find  an  explanation  of  the  fact  that  in  every  mam- 
malian animal  such  fully  formed  urine  is  made  to  pass  down  a  very  long 
and  tortuous  tube  instead  of  a  short  straight  one.  And  it  might  be 
argued  that,  admitting  a  thin  layer  of  small  cells  to  exist  upon  the 
capillaries  of  the  Malpighian  bo<ly,  it  .seems  very  improbable  that 
these  should  alone  be  concerned  in  tlte  secretion  of  the  urine,  while 
the  laige  cells  in  such  great  number  lining  the  uriniferous  tube  are 
destined  to  perform  no  important  office,  and  the  difficulty  is  much  in- 
creased when  we  consider  that  the  convolutions  of  the  tube  pennit  so 
large  3  number  of  these  cells  to  be  packed  in  very  small  space. 

It  seems  extraordinary  that  any  one  after  carefully  comparing  the 
Malpighian  bodies  of  man  and  animals  which  secrete  much  fluid  urine, 
with  those  of  birds  and  reptiles  whirh  have  urine  of  a  pasty  and  nearly 
solid  consistence,  should  come  to  the  conclusion  that  these  organs  are 
not  destined  for  the  transudation  of  water  from  the  blood. 

The  idea  of  the  capillaries  of  the  j/ruj^ji/ portion  of  the  uriniferous 
tubes  being  principally  concerned  in  this  process  is  still  more  astonish- 

*  "  Lectures  on  Dtkaues  of  tite  KiOucy,"    p.  153. 


OF  THE   KroNEY. 


3S 


in^  because  one  cannot  under^iand  how  those  who  maintain  such  a, 
doctiiae  fat)  to  see  that  the  arguments  they  ad%*ance  in  Tavour  of  their 
own  view  apply  with  tenfold  force  to  the  capillaries  of  the  Matpighian 
bodies.  If  water  passes  from  the  capillaries  around  the  straight  portion 
of  the  tube  it  must  traverse  the  capillary  wall,  connective  material,  and 
lastly  the  thick  wall  of  this  portion  of  the  uxinifcrous  tube.  How  much 
more  readily  then  must  it  escape  from  the  capillaries  of  the  Malpi- 
ghian  body  since  it  has  to  pass  throngh  the  very  thin  capillary  walls 
only !  Moreover  the  urine  which  is  so  quickly  secreted  in  states  of 
mental  emorioo,  contains  hut  mere  traces  of  solid  constituents,  and 
it  seems  more  probable  that  this  depends  upon  tlie  rapid  percolation 
of  water  from  the  blood  as  it  toverses  the  tliin-wallcd  capillaries  of  llie 
Malptghian  body,  and  its  quick  passage  over  the  cells  of  the  tubes  than 
tbst  some  peculiar  and  quite  undcscribcd  mechanism  in  connection  with 
the  intertubular  capillaries  permits  the  rapid  escape  of  water  and  causes 
the  salts  dissolved  in  it  to  be  retained. 

The  alterations  in  calibre  of  the  small  arteries  of  the  kidney,  as 
in  the  case  of  other  minute  arterial  Mbes,  arc  determined  enrirely  by 
the  muscular  coaL  By  the  degree  of  contraction  maintained  in  the 
muscular  fibre  cells  by  the  influence  of  the  nerves,  the  quantity  of 
btood  flowing  through  the  vessels  is  regulated.  It  is  not  probable  that 
the  muscular  coat  of  the  artery  is  concerned  in  propelling  the  blood 
onwards  towards  the  capillaries,  for  a  reduction  in  the  calibre  of  the 
I'cssel  could  only  have  such  propelling  effect  if  it  were  obstructed  be- 
hind ;  so  &ir  from  propelling  (he  btood,  it  is  probable  that  the  muscular 
walb  constitute  a  mechanism  for  impeding  the  free  flow  of  blood 
onwards  towards  the  tapillaries,  and  for  preventing  undue  pressure  upon 
the  delicate  walls  and  rissues  external  to  them.  By  the  contraction  of 
the  small  arteries,  any  increase  in  the  force  of  the  heart's  acrion  is  pre- 
vented from  being  felt  in  the  capillary  vessels,  and  the  rate  of  flow 
through  the  capillaries  most  effectually  governed. 

"V^  afftrott  nmt fibrtt  oj  the  capUlarus,  p.  i6,  will  be  affected  by 
illoations  in  the  teivsion  of  the  vessels  as  well  as  by  the  action  of  the 
floids  which  transude  from  the  blood.  The  influence  trammittcd  to  the 
ganglia  or  nenc  centres,  will  of  coiirse affect  the  motor  %'aseular  nrrves 
connected  with  the  centres  and  determine  an  altcradon  in  the  calibre  of 
the  minute  aneries  which  distribute  blood  to  the  capillary  networks. 
Slight  irritarion  of  capilkry  nerves,  or  of  those  ramifying  in  the  tissue 
will  be  followed  by  sudden  contraction  of  tlie  arteries  as  may  be  well 
seen  in  the  frog's  foot  By  prolonged  stretching  or  pressure  as  well  as 
by  certain  chemical  substances,  the  capillary  ner\x  fibres  may  be  tem- 
ponrily  or  permanently  paralysed,  and  Uie  efferent  nerves  distributed 
10  the  arterial  coats  being  no  longer  subjected  to  their  wonted  stimulus  will 
lail  to  cause  the  contraction  of  the  muscular  fibres  of  the  arteries,  which 
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vessels  will  ihen  suffer  dilalation,  and  Ihc  cajiillarics  will  l>c  gorged  with 
blood.  The  phcnumcna  icfcrrcd  to  in  p|J.  44  and  45  soon  succeed. 
The  affertni  (apUiary  nert't  fibres,  the  ganglia,  or  nerve  caUrts,  and  the 
tffcratt  or  vaso-metor  neri'ts  constitute  the  selT regulating  mechanism  by 
which  in  health  the  equatle  flow  of  nulncnt  fluid  from  Ihc  blood  to  the 
tissues  is  determined,  and  by  which  those  tcmjjorary  disturbances  con- 
tinually occurring  are  immediately  corrected,  and  serious  derangement 
effectually  provided  against. 

Bernard  sliowed  in  1845,  "Comptes  Rendus,"  L  XI.VI,  pp.  159-165, 
that  the  blood  which  was  being  carried  away  Trom  the  salivar)-  glands 
was  red  while  saliva  was  being  sciTutcd,  and  black  when  die 
glands  were  in  a  quiescent  state.  In  the  dog  and  in  the  rabbit 
the  blood  which  escaped  from  the  renal  vein  was  as  bright  as  that 
which  was  being  carried  to  the  kidney  by  the  artery  while  urine  was 
being  freely  secreted,  but  black  when  secretion  was  not  going  on.  Ber- 
nard attributed  these  and  other  phenomena  to  some  direct  infiuence 
exerted  by  the  nerves,  but  it  seems  more  probable  that  they  are  due  to  the 
cs*'ape  of  fluid  from  or  its  retention  in  the  blood.  If  arterial  blood  retained 
its  water,  and  more  especially  if,  as  is  very  probable,  in  traversing  the 
capillaries  of  a  gland  in  which  the  cells  were  quiescent  it  absorbed  Quid,  ■ 
it  would  very  readily  become  of  a  dark  colour ;  while,  on  the  other  Iiand, 
if  water  were  separated  from  it,  the  corpuscles  would  continue  in  their 
flattened  state  or  even  become  flatter  and  therefore  still  better  reflectors 
of  light,  as  they  were  carried  away  by  the  vein,  than  when  Uicy  passed 
along  the  artcr>'  towards  the  capillaries. 

In  a  former  edition  of  this  work,  I  endeavoured  to  show  that  an 
organ  having  the  structure  of  the  kidney  could  not  possibly  be  a  mere 
filter  to  strain  ofl"  from  the  blood  certain  subslances  already  in  a  fully 
fonned  state  and  dissolved  in  water,  and  stated  that  urea,  uric  acid,  and 
extractives  were  probably  formed  in  the  kidney  just  as  bile  is  formed  in 
the  hver.  The  experiments  of  Opplcr,*  Perls.t  and  ZaIesky.J  have  de- 
monstrated the  correctness  of  this  view.  If  the  renal  vein  be  tied,  more 
urea  is  found  in  the  blood  than  if  the  kidneys  be  removed.  Perls  proved 
that  no  urea  ivos  to  be  detected  in  the  tissues  of  animals  if  the  kidne)'S 
were  extirpated ;  but,  on  the  other  hand,  when  the  ureters  wca-  tied, 
the  accumulation  was  very  considerable.  The  obscn-ations  of  Zalesky 
on  serpents  are  still  more  to  the  point.  When  the  kidneys  were 
n.>moved  no  uric  acid  or  urates  could  be  dctt^led  in  any  pari  of  the 
body,  although  Uie  animals  lived  ttiree  weeks,  while  on  die  other  hand 
if  the  ureters  were  tied,  ever)-  tissue  in  the  body  contained  urates  in 
large  quantity.     It  may,  therefore,  be  concluded  that  although  traces  of 

•  Ifeiir.  t,  \je\a*  d.  Uilmie.     Virchw's  Airhiv,  v.  XXI.,  p.  *6a 

+  Beitr.  x.  l.clircd.  Uiliiir.     KOnig^licrE.     Med,  Jahrb,  v.  IV,  p,  56, 

X  L'ntenocb.  Ubv  d.  UilLiniKhai  Process.    Tfibingen.  1865. 
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nric  acid,  snd  other  special  urinarj-  constiluents  may  be  found  in 

blood  and  in  some  of  the  tissues,  by  far  tbe  lai^cst  proportion  is 
prodoced  m  the  kidneys,  which,  like  the  liver,  are  troly  format 
tivt  ffrgofUy  and  not  inerc  separators  of  things  already  cxistii^  in  the 
blood. 

caumicrmi  circulation. — YircHow  lays  great  stress  upon  the  existence 
of  a  €oiJaterai  (irailatwn  in  the  kidney,  which  is  maintained  by  the  vasa 
recta.  The  arrangement  is  such  that  the  blood  (lowing  to  the  kidney 
by  the  renal  arteries  may  pass  into  the  vasa  recta  and  reach  the  vdns 
by  the  capillaries  of  the  pyramids  without  passing  into  the  Malpighian 
bodies  at  all  There  can,  1  think,  be  little  doiibt  concerning  the  cor- 
rectness of  these  views,  and  many  of  "^Irchow's  statements  have  been 
positively  confirmed  by  observations  of  my  own. 

Many  years  ago  (about  1853)  I  was  surprised  at  the  thickness  of  tlie 
wallsof  some  of  the  vasa  recta  in  the  pyramids  of  many  diseased  kidneys. 
Upon  fiirther  examination  I  had  no  difficulty  in  demonstrating  numerous 
circular  muscular  fibre-cells,  so  characteristic  of  the  walls  of  arteries. 
More  recent  researches  upon  the  healthy  kidney  have  convinced  me 
that  many  of  the  straight  vessels  which  run  parailcl  with  the  tubes  in 
the  p)Tamids  are  in  fact  small  arteries.  I  suspect  that  some  of  these 
erial  branches  communicate  very  freely  with  the  veins  in  the  same 

ation ;  and  it  is  not  im|M>ssiblc  that  in  health  by  the  contraction 
and  relaxation  of  muscular  fibres  induced  by  nerves  distributed  to 
the  vessels,  the  blood  may  be  caused  to  pass  through  the  Malpighian 
bodies,  or  be  diverteil  into  these  vasa  recta,  and  ^o  relumed  to  the 
veins  very  quickly,]  without  having  any  excrementitious  substances 
separated  from  it  at  all 

If  the  arteries  going  to  the  Malpighian  bodies  contracted,  and 
the  vasa  recta  became  relaxed  and  distended  with  blood,  the  straight 
portion  of  the  urinifcrous  tubes  would  be  compressed,  and  thus  the 
escape  of  fluid  from  the  uriniferous  tubes  would  be  retarded,  and  a 
longer  time  would  be  allowed  for  it  to  dissolve  the  solid  cctistiliients. 
The  urine  would  be  highly  concentrated  and  would  exhibit  a  tendency 
to  the  formation  of  deposits  in  the  narrow  and  straight  portion  of  the 
tubes.  These  alterations  in  the  renal  circulation  are  of  the  greatest 
importance  in  connection  with  kidney  diseases.  According  to  Vir- 
cfaow  albumen  may  be  separated  from  the  vessels  of  Che  pyramids  in- 
dependently  of  those  of  the  cortex. 

ClrcuMitaMcea  miAtr  wU<4i  the  rrlne  vaK$  \»  altcrMt  la  quantity  or 
voailty. — fn  the  remarks  I  am  about  to  make,  1  shall  consider  it  as 
proved  that  the  solid  organic  constituents  peculiarto  the  urine,  are  formed 
through  the  agency  of  the  cells  hning  the  uriniferous  tubes  while  pure 
water,  or  water  holding  in  solution  traces  of  salts,  but  ftilly  saturated  with 
oxygen,  filters  through  the  walls  of  the  capillaries  of  the  Malpighian  body. 
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DmrdUs  may  act  in  two  ways.  i.  Uircclly,  as  when  ah  increased 
quantity  of  fluid  is  introduced  into  the  organism,  or  suLslances  are  taken 
which  faciliuie  the  passage  of  fluids  through  membrane,  or  which  give 
rise  to  \\\t  Tomution  of  substances  in  the  blood  acting  in  this  way,  or 
increasing  the  solubility  and  diffusihility  of  matters  which  have 
accumulated  in  the  tissues  and  in  the  blood,  and  which  it  is  the  office 
of  the  kidneys  to  remove.  2.  Indirectly  through  the  influence  of 
nen-es  upon  the  circulation  in  the  kidney.  I  do  not  think  that  we  are 
yet  in  possession  of  sufliciently  reliable  facts  to  jusdly  the  inference, 
that  here  or  in  any  other  glandular  organ,  nerves  are  capable  of 
exerting  any  dired  influence  in  exciting  setreting  ceUi  to  incrtastd  adion 
oc  in  diminishing  the  activity  of  the  changes  taking  place  in  them.  I 
believe  that  the  nerves  act  only  upon  the  muscular  coats  of  the  small 
arteries  and  veins,  thus  producing  an  alteration  in  the  calibre  which 
determines  the  quantity  of  blood  transmitted  to  the  capillaries  within  a 
given  time,  and  that  the  cells  are  in  all  cases  perfectly  passive,  and  entirely 
removed  from  the  control  of  the  nervous  s)-stem.  S^  p.  35.  Cells  will 
grow  quickly  or  slowly  according  as  the  palmlum  distrilmted  to  ihcm  is 
abundant  or  deficient  If  the  blood  is  surcharged  with  excremeniitious 
substances,  or  if  there  be  any  impediment  to  the  quick  removal  of  these 
from  the  fluid,  the  ceils  of  the  uhnifcruus  tubes  may  be  incapable  of 
removing  it  suflicicnlly  quickly.  In  this  case  congestion  of  the  vessels 
perhaps  running  on  to  inflammation  will  occur,  and  there  is  danger  of 
serious  damage  to  the  secreting  apparatus.  Many  cases  in  which  tem- 
porary haimorrhagc  orcurs,  arc  to  be  explained  in  this  way.  It  is  not 
uncommon  to  meet  with  instances  in  which  an  attack  of  congestion  of 
the  kidney,  perhaps  gouty  in  iu  nature,  ceases  aAer  the  excretion  of  a 
large  quantity  of  brown  matter  embedded  in  mucus  casts.  This  brown 
material  probably  results  fn)m  disintegration  of  the  blood  corpuscles 
which  have  remained  for  some  time  in  the  obstructed  capillaries. 

The  albuminuria  following  scarlatina,  and  that  coming  on  &om 
exposure  to  cold,  result  from  congestion  of  the  vessels,  jiailicijlxrly  those 
of  the  Malpighian  body,  as  is  fully  explained  further  on.  The  action  of 
many  irritating  diuretics  is  due  to  the  same  circumstaJice.  A  quantity  of 
canthondes,  which  would  do  no  harm  to  a  strong  healthy  nuin^with  sound 
kidneys,  would  produce  dangerous  congestion  and  inflammation,  with 
rupture  of  the  capillaries  of  the  Malpighian  body,  in  a  person  who  was 
recovering  from  an  illness,  or  in  one  whose  kidneys  were  affected  by 
disease.  In  the  one  case,  the  secrelii^j  power  of  the  cells  appears  to  be 
sufliciently  active  to  perform  the  increased  work  suddenly  thrown  upon 
them ;  while  in  the  other  they  are  incapable  of  this,  and  tlie  results 
above  described  must  occur.  Kramer  and  Golding  Bird  itate  that 
squill,  copaiba,  broom  and  guiacum,  cause  the  removal  of  an  increased 
proportion  of  water  from  the  blood,  but  do  not  influence  the  quantity 
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of  solid  matter  removed  from  the  body  in  twenty-four  Hours.  It  seems 
probable  that  these  rcmc<lics  affect  the  capillaries  of  the  Malpighian 
tuA,  probably  through  their  action  upon  the  nerves  distributed  to  the 
renal  vessels. 

In  cases  where  the  blood  is  veiy  waterj*.  the  excess  of  fluid  is  carried 
off  by  the  kklneys;  but  at  the  same  time,  a  greater  amount  of  soUd 
matter  is  removed  in  a  given  time,  'I'his  arises  |}artly  from  the  tissues 
being  washed  out  by  the  large  quantity  of  fluid,  and  partly  l>ccausc  the 
formation  of  urea,  &c.,  is  favoured  by  a  dilute  state  of  the  fluids. 

Many  neutia]  salts  (nitrates,  sulphates,  &c.)  seem  to  increase  the 
secretion  of  urine  by  being  attracted  from  the  blood  in  a  state  of  solu- 
tioQ»  in  all  probability  by  the  renal  epithelium,  the  kidney  beii^  the 
dannel  by  which  they  nalumlly  leave  the  system.  Urea  has  a  similar 
dtmetic  action.  Within  ceitain  limits,  the  greater  the  quantitj'  of  these 
itibgtances  in  the  blood,  the  more  will  be  removed  by  the  renal  epithe- 
lium, supposing  this  to  be  healthy.  The  more  strongly  the  epithelial 
edls  be  charged  with  urirury  constituents,  the  greater  tlie  qu,intity  of 
water  required  to  dissolve  them  out.  This  seems  to  be  effected  as 
follows : — WTien  the  urinary  constituents  are  not  removed  from  the 
cells  by  the  water  coming  down  from  the  tuft  as  fast  as  they  are 
separated  from  the  blood,  they  must  accumulate  until  the  surcharged 
cells  cease  to  exert  that  attractive  force  upon  the  blood  in  the  capillaries 
•round  the  tube  which  the)*  do  ordinarily.  The  tendency  to  stasis  tn 
the  circulation  tlius  caused,  necessarily  interferes  wiUi  llie  free  passage 
of  the  blood  through  the  Maipighian  capillaries,  and  the  increased 
pressore  which  results  causes  the  escape  of  fluid  into  the  tube,  ami  the 
solid  matter  accumulated  in  the  cells  is  !u>on  washed  out.  The  cells 
resume  their  action,  the  circulation  becomes  free  again,  and  the  normal 
relation  between  the  action  of  the  cells  of  the  tube  and  the  Maipighian 
body  is  re-established. 

Now  alkalies,  and  especially  the  ciirate-i,  tartrates,  and  acetates, 
which  become  convened  into  carbonates  in  the  system,  increase  not  only 
the  quantity  of  water  removed  from  the  system,  but  also  materially 
augment  the  total  amount  of  solid  matter  removed  from  the  body  in  a 
given  time.  These  salts  increase  the  quantity  of  urea  and  other  matters 
fbnncd.  They  seem  to  Civour  the  conversion  of  the  prmlucts  resulting 
from  the  disintegration  of  tissue  into  these  constituents.  The  alkali 
periiaps  facilitates  the  process  of  oxidation  going  on  in  the  uriniferous 
tubeSL  The  action  of  such  remedies  is  very  desirable  in  a  vast  number 
of  cases;  and  even  where  the  kidneys  are  diseased,  these  skills  act 
&vourabIy.  Atru|}inc  (Parkes),  digitalis,  and  coldiicum  like  alkalis 
increase  the  proportion  of  urinary  solids;  the  favourable  action  of  the 
two  last  in  gout  is  probably  to  be  explained  by  their  influence  in 
encouraging  the  formation  of  urinary  constituents.     Narcotics  such  as 
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oiMum,  henbane,  Indian  hemp,  haive  a  contrary  eifect  Quinine,  iron, 
and  alcohol  also  tend  to  rcdutc  the  ajnount  of  solid  matter  excreted  in 
the  urine. 

A  tcrtain  d^ree  of  dilution  is  necessary  to  ensure  the  diuretic  action 
of  many  neutral  salts.  If  the  density  of  the  solution  be  very  grc^^ 
exosmose  of  fluid  from  the  blood  will  take  place  in  the  iiitcstines,  aod  a 
purgative  action  will  be  produced.  Certain  sails  may  be  made  to  act  as 
purgatives  or  diuretics,  according  as  tliey  are  diluted  with  a  small  or  with 
.1  large  quantity  of  water,  'ITie  observations  of  Dr.  Headland,  however, 
show  that  this  physical  cxplatiatiuii  cannot  be  applied  in  all  coses.  That 
sulphate  of  tuagaesia  is  absorbed  Into  the  blood,  at  least  in  the  majority  ■ 
of  instances,  there  can  be  no  doubt  it  is  often  excreted  in  large  quan- 
tity in  the  urine  ;  and  it  is  probable,  as  Dr.  Headland  siiggesis,  that  its 
purgative  action  is  due  to  its  removal,  in  the  form  of  a  weak  solution, 
from  the  blood  by  the  action  of  the  intestinal  mucous  membrane. 

The  excretion  of  urine  will  also  be  materially  affected  by  all  those 
circumstances  which  influence  the  circulation  in  the  kidney.  There 
exists  a  compensating  action  between  the  cutaneous  secretory  surface 
and  the  kidneys.  If  a  large  quantity  of  water  escapes  in  the  form  of 
sweat,  die  urine  will  be  small  in  amount  and  highly  concentrated  ;  but 
if,  from  the  effects  of  cold,  there  be  scarcely  any  perspiration,  the  excess 
of  fluid  is  entirely  removed  by  the  kidneys,  and  the  solids  of  the  urine 
arc  therefore  held  in  solution  in  a  much  larger  quantity  of  water.  Prci- 
i»ure  on  the  renal  arteries,  or  on  the  aorta  above  their  origin,  will  dimin- 
ish the  secretion  of  urine.  Pressure  on  the  veins,  on  the  other  hand, 
will  first  of  all  cause  an  increased  flow  of  urine,  and  afterwards  albumen 
mil  escape.  In  congestion  of  the  liver  and  portal  system,  the  amount 
of  solids  is  greatly  increased.  It  would  appear  that,  in  many  cases, 
where  the  action  of  the  liver  is  imperfect,  an<l  especially  in  some  forms 
of  organic  disease,  the  kidneys,  to  some  extent,  perform  the  functions 
of  the  liver.  In  jaundice,  both  colouring  matter  and  biliary  acids  are 
carried  off  in  tlie  urine.  In  this  case,  however,  it  must  he  borne  in 
mind  that  these  biliary  constituents  are  formed  by  the  liver,  reabsorbed 
into  the  blood,  and  separated  from  it,  as  are  many  other  substances  ab- 
normally  present,  by  the  kidney.  In  many  affections  of  the  liver,  the 
urine-pigment  is  much  increased ;  and  it  is  probable  that  a  ceruin  pro- 
portion of  material  wliicti,  in  a  state  of  health,  would  have  been  con- 
verted into  bile,  is  transformed  into  certain  extractive  matters  and  other 
suijstanccs,  and  eliminated  in  the  urine,  'ilie  crisis  of  many  acute 
diseases  is  characterised  by  tlic  presence  of  a  large  quantity  of  soUd 
matter  in  the  urine,  and  increased  action  of  the  kidneys.  Free  sweat- 
ing, and  the  secretion  of  a  urine  containing  a  large  amount  of  urea  and 
urates,  in  the  course  of  many  diseases,  are  often  the  earliest  and  most 
important  indications  of  approaching  convalescence.     Dt.  Goldirig  Bird 
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slioired  that  abatement  in  the  severity  of  the  sympcoins  oi'ugue  was  always 
associated  with  an  increase  in  the  amount  of  solid  matter  in  the  urine. 
Now,  in  all  these  cases,  it  is  obvious  that  the  activity  of  the  renal  epithe- 
lium is  increased.  The  separation  of  urinary  constituents  from  the 
blood  cannot  be  regarded  as  a  mere  percolation,  but  is  dependent  upon 
a  \ital  property  of  the  cells.  These  cells  take  part  in  the  actual  forma- 
tioDofsome  of  the  urinary  constituents,  ju.st  as  sebaceous  matter  ts 
formed  by  the  cells  of  the  sebaceous  glands,  saliva  by  those  of  the  sali- 
vaiy  glands.  &c  An  alteration  in  the  proportion  of  tlic  water  is  rather 
to  be  attributed  to  temporary  alteration  in  die  calibre  of  the  arteries^ 
which  supply  the  .Malpighian  bodies,  and  to  the  ^-ariablc  pressure  ex- 
erted by  the  blood  as  it  traverscii  the  Malpighian  capillaries,  depending, 
to  some  extent,  upon  the  freedom  with  which  it  passes  onwards  into  the 
capillary  system,  among  the  meshes  of  which  the  tubes  lie. 

Of  tkfr  Abflorpilon  or  flnbaiABcea  bj  itte  Biomacb,  uid  tbHr  Escrcilaa 
tn  Oie  i:rine. — The  rapidity  with  which  weak  solutions  arc  aljsorljtd  from 
the  digestive  organs,  and  secreted  by  the  kidney,  is  marvellous.  In 
Mr.  Erichscn's  well-blown  experiments,  it  was  shon-n  that  fcrrocyanide 
of  potassium  could  be  detected  in  the  urine  within  a  minute  alter  it  had 
entered  the  empty  stomach.  These  interesting  conclusions  were  derived 
from  experiments  made  on  a  case  in  which,  from  the  deficiency  of  the 
anterior  wall  of  the  bladder  and  abdomen,  the  orifices  of  the  ureters 
could  be  seen,  and  the  urine  collected  as  it  trickled  from  them.  A  Ger- 
man suffering  ftom  this  terrible  malformation  was  in  I^ndon  in  tSjS, 
and  many  had  an  opportunit)-  of  seeing  him,  and  obser\ing  how  very 
soon,  after  a  large  quandty  of  water  had  been  swallowed,  the  rate  of  the 
flow  of  urine  from  the  ureters  increased.  Salts  of  iron  in  solution,  may 
be  taken  up  by  die  stoiAacli,  canied  through  the  system  in  the  blood,  and 
excreted  in  the  urine  in  the  course  of  a  few  minutes. 

Anything  interfering  with  the  absorption  of  Quid  from  the  stoooach  or 
i&testinal  canal  will  necessarily  affect  the  secretion  of  urine-  In  various 
cases  where  the  contents  of  the  alimentary  canal  arc  in  a  condition  un- 
fevourable  for  absorption,  but  a  very  small  quantity  of  urine  is  formet). 
Dr.  Barlow  has  gone  so  far  as  to  say  that  the  seat  of  an  olistniction  in 
the  intestine  can  be  ascertained  by  noticing  the  quandty  of  water 
eiuTeted  in  the  form  of  urine.  ^S'hen  close  to  the  pylorus,  it  is  stated  that 
scarcely  any  urine  is  separated.  In  ordinary  cases  of  what  is  known  as 
nick  headache,  where,  from  temporary  stomach  derangement,  little 
absorption  occurs  for  some  hours,  no  urine  is  secreted  perhaps  for  twelve 
hoorv  or  longer.  The  termination  of  the  attack  is  marked  by  the  very 
free  and  rapid  action  of  the  kidneys. 

or  DcnnBCMi  Actton. — Having  considered  the  action  of  the  kidney  in 
health,  we  may  now  briefly  discuss  bow  the  normal  changes  may  be  modi- 
fied in  certain  cases.    And  in  the  f  rst  place  it  is  necessary  to  consider 
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the  nature  of  those  temporary-  deRtn(;;einents  in  action,  which,  however 
serious  thej*  may  be  at  the  dmc,  may  pass  off  without  leaving  any  per 
manenl  stmctural  changes,  the  organ  again  performing  its  ftinctions  as 
IHirfwrily  as  if  nothing  had  happened. 

From  what  has  been  already  statcil,  it  is  obvious  that  the  characters 
of  the  urine  must  vary  according  to  the  state  of  the  vessels  and  the 
finality  of  the  blood  transmitted  through  them.  It  has  been  shown  that 
if  the  miiscuhu  walU  of  the  small  arteries  be  relaxed  so  tliat  the  calibre 
of  the  vcsscLs  is  increased  more  blow!  will  pass  into  the  Malpighian 
capillaries  in  a  given  time,  and  a  more  free  transudation  of  water  through 
the  membranous  walls  of  the  capillaries  wilt  occur.  If,  on  the  other 
hand,  the  arteries  become  contracted,  the  secretion  of  urine  will  be 
diminished  accordingly. 

Many  sudden  and  temporary  alterations  in  the  circulation  of  the 
blood  throujjh  the  Malpif^hian  bodies  of  the  kidney  depend  upon  an 
influence  exerted  through  the  nerves  alone ;  but  certain  changes,  of 
which  some  are,  unfortunately,  of  a  more  permanent  character,  are  due 
to  an  altered  action  of  the  secreting  cclLs.  The  rapidity  of  the  circulation 
in  the  Malpighian  body  will  be  greatly  influenced  by  the  rale  at  which 
the  blood  traverses  the  capillaries  around  the  uriniferous  tubes.  If,  from 
any  cause,  the  action  of  the  secreting  cells  becomes  impaired,  and  they 
cease  for  a  time  to  exert  their  attraction  for  the  constituents  which  ihey 
ought  to  separate  from  the  venous  blood,  a  retardation  of  the  circulation 
in  these  capillaries  must  result.  This  would  affect  bacTcwards,  as  it 
were,  the  capillaries  of  the  Malpighian  body,  in  which  the  blood,  urget! 
on  through  tlic  arteries,  would  tend  to  accumulate.  Their  thin  walls, 
being  much  stretched,  would  not  resist  the  passage  of  certain  constitu- 
ents of  the  blood  ;  albumen  and  extractive  matters  would  pass  into  the 
tube,  and  escape  in  the  urine,  Supposing  this  state  of  things  (o  go  on,  the 
pressure  upon  the  Malpighi.in  capillaries  must  neceswrily  increase  ;  and 
these  capillaries,  distended  to  the  utmost,  and  their  walls  thinned  to 
the  last  degree,  at  length  burst,  and  all  the  constituents  of  the  blood, 
including  the  blood-corpuscles,  pass  into  the  tube,  and  escape  with  the 
urine.  The  tenuity  of  the  walls  of  the  Malpighian  capillaries,  which 
permits  the  escai>e  of  water  in  health,  necessarily  favours  the  escape  of 
i>thcr  ctin^itiluents  of  the  blood,  and  increases  the  chance  of  tlie  forma- 
tion of  longitudinal  rents  or  fissures  in  disease,,  if  they  be  exposed  to  in- 
creased pressure.  The  coUatfrai  circulation  already  referred  to  in  some 
measure  counteracts  this  tendency,  but  if  the  pressure  be  considerable 
rupture  occurs  and  blood  escapes. 

That  lateral  pressure  upon  the  vessels  may  be  exerted  to  an  extent 
sufficient  to  cause  blood  and  albumen  to  escape  has  been  proved 
experimentally  by  Mr.  G.  Robinson,  who  in  1843  showed  that  if  the 
renal  vein  were  tied  completely,  or  jiartially  so  as  to  permit  the  blood 
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lo  pass  through  it  slowly,  congestion  sufficient  to  cause  l}ie  escape  (irst 
of  serum  and  then  of  blood  occurred  {Med.  Chir.  Trans.).  Congestion 
of  the  kidneys  and  an  albuminous  condition  of  the  urine,  arising  from 
obstructed  venous  circulation,  arc  commonly  met  with.  In  ceruin 
forms  of  heart  and  lung  disease,  in  rheiimaiic  fever,  cholera,  and  other 
conditions  in  which  there  is  considerable  accumulation  of  blood  in  the 
veins  and  impeded  circulation,  albumen  and  blood  are  not  unfrequently 
found  in  the  urine. 

Venous  congestion  resulting  from  exposure  to  cold,  and  occurring 
inthc  course  ofmany  fevers  and  inflontmations,  af<  pneumonia,  erysipelas, 
gcui,  croup,  diptheria,  pyaemia,  often  results  in  hemorrhage.  Various 
dwtnicaJ  irritants,  cantharides,  turpentine,  and  some  violent  diuretics 
also  induce  congestion  and  hicmonhagc.  In  all  these  conditions  the 
albuminous  and  bloody  urine  is  not  associated  with  drop^,  and'  in 
many  cases  the  blood  continues  to  escape  in  the  urine  only  during  a 
few  days. 

As  is  well  known  an  increase  of  the  cellular  elements,  or  rather  of 
muses  of  germinal  matter  of  a  tissue,  is  invariable  in  all  cases  of 

inflammation."  In  pneumonia  the  air  cells,  which  in  health  ace 
occupied  by  air  only,  are  choked  with  masses  of  germinal  matter,  actively 
growing  and  multiplying.  These  have  been  derived  from  the  white 
blood  corpuscles,  or  particles  of  germinal  matter  resembling  these,  so 
small  as  to  be  able  to  make  their  way  through  the  slight  fis*urcg  pro- 
doced  when  a  thln-wallcd  capillar}'  is  considerably  stretched.  And  in 
taflanunation  of  the  kidney,  liver,  and  other  organs,  not  only  is  there  an 
increase  of  the  epithelium,  or  rather  of  its  germinal  matter,  which  in 
health  exists  in  considerable  quantity,  but  materials  Trum  the  blood, 
including  mudi  living  germinal  matter  pass  through  llie  vascular  walls 
and  become  mixed  with  the  glandular  elements,  and  accumulate  between 
the  tubes  and  capillaries.  1'he  masses  of  germinal  matter  being  freely 
supplied  with  nutrient  pabulum  increase  and  multiply  rapidly,  and 
tcriously  interfere  with  the  action  of  all  neighbouring  textures.  Before 
we  can  give  an  intelligible  account  of  the  phenomena  of  congestion  and 
inflammarion  as  they  occur  in  the  kidney  and  liver,  it  is  clear  we  must 
endeavour  to  answer  the  question,  Why  does  the  epithelium  or  its 
germinal  matter  increase  so  as  to  choke  up  the  urinifcrous  tube?  In- 
stead of  enquiring  what  led  to  the  accumulation  of  the  epithelium  in 
the  uriniferous  tubes,  pathologists  for  the  most  part  seem  to  have  con- 
tented themselves  with  making  this  given  fact  of  the  accumulation  the 
starting-point  of  their  enquiry.  I  have  endeavoured  to  show  that  the 
increase  of  the  germinal  m,itter  is  due  simply  to  the  supply  of  an  in- 
creased amount  of  pabulum,  llic  pabulum  consists  of  readily  per- 
meable  mattcrit  which  accumulate  in  the  blood.    And  this  accumutadon 

probably  due  to  the  formation  of  these  materials  more  quickly  than  they 
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can  be  elimmatcd  from  the  blood  by  the  usua]  channels.  Tliey  we  taken 
up  and  approprLatcd  by  various  kinds  of  germinal  matter  in  the  organ- 
isto.  It  seems  to  mc  therefore  that  the  enquiry  ought  to  commence  with 
the  consideration  of  the  circumstances  under  which  the  formation  of  the 
very  permeable  substances  which  acctimulatc  in  the  blood,  and  which 
form  llie  onlinary  pabulum  of  the  cells  concerned  in  excretion,  occurs, 
and  this  renders  necessary  a  digression  from  the  special  subject  under 
consideration.  In  order  to  elucidate  the  matter,  I  shall  endeavour  to 
discuss  briefly  the  phenomena  which  occur  in  tliat  most  simple  depar- 
ture from  the  normal  state  of  heakli — an  ordinary  cold. 

The  shivering,  the  chiUiness,  the  feeling  of  malaise  which  afford  the 
first  intimation  of  our  not  being  in  the  ordinary  healthy  state,  and  in%-a- 
riably  precede  iHe  occurrence  of  any  aculc  affection,  which  arc  often 
most  severe  in  certain  specific  fc*'eni,  arc  due,  I  think,  to  an  altered  stale 
of  blood-  Some  arc  disposed  to  attribute  these  phenomena  to  changes 
affecting  the  nervous  system,  and  there  can  be  no  doubt  that  the  peri- 
pheral and  central  parts  of  the  nervous  system  are  affected.  But  are 
not  the  ner\'e*phenomena  themselves  due  to  an  altered  state  of  the 
blood  affcvting  the  nutrition  and  action  of  the  nerve  structures?  Pcr- 
haf»  insuRkient  oxidation  lies  at  the  root  of  the  matter,  and  materials 
resulting  from  disintegration  in  an  imperfectly  oxidised  state  may  be 
the  substances  whidi  perhaps  under  the  form  of  "extractive  matters" 
permeate  the  capillaiy  walls  and  supply  nourishment  to  the  germinal 
maticr  of  the  blood  and  tissues,  instead  of  being  ftilly  oxidised  and  very 
soon  removed  in  the  form  of  carbonic  acid,  urea,  &c.  If  such  materials 
accumulate  unduly  in  the  blood  the  capillary  circulation  will  everywhere 
be  retarded,  although  to  the  greatest  extent  in  those  organs  which  are 
concerned  in  elimination.  In  certain  specific  fevers  the  accumulation  of 
such  imperfectly  oxidised  excrementitious  substances  in  the  blood 
seems  due  to  tlie  presence  and  growth  and  multiplication  of  peculiar 
kinds  of  germinal  matter  (the  contagium  or  fever  poison).  The  changes 
induced  in  the  capillary  circulation  and  in  the  conditions  of  nutrition 
may  through  the  peripheral  ner\'es  react  so  violently  upon  the  nerve 
centres  as  to  cause  the  most  serious  rigors  and  sometimes  even  fatal 
collapse.  The  collapse  stage  of  cholera,  which  is  so  terribly  fatal, 
probably  bears  the  same  relation  to  what  is  usually  termed  "  the 
secoudaiy  fever,"  as  the  i>eriod  of  shivering,  &c,  which  precedes  a 
speci&c  febrile  atuck  (scarlatina,  tyjihus,  small-pox,  Sic)  bears  to 
the  eruptive  fever  itself. 

It  seems  then  to  me  probable  that  when  we  "catch  cold,"  cert^n 
matters  are  not  freely  oxidised,  and  being  In  a  condition  not  favourable 
for  elimination,  accumulate  in  the  blood  in  undue  quantity.  Tlie 
presence  of  these  soon  aflfects  the  delicate  peripheral  nerves,  and  causes 
the  feeling  of  chilliness  which  we  experience,  and  which  excites  a  desire 
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for  aitifida]  warmth.  By  yielding  to  this  desire  and  app1)'ing  external 
waimih,  an  increased  flow  of  blood  to  the  cutaneous  surface  is 
encouraged,  and  this  determines  increased  action  of  the  cells  of  the 
sudoriparous  glands,  if  these  be  in  a  healthy  state,  and  increased 
excrelioa  'ITiu*  the  "  cure  "  of  (he  cold  may  be  soniclinics  cETectetl. 
In  many  cases,  however,  the  relief  is  only  partial,  various  imperfectly 
oxidised  matters  still  remain  in  the  blood,  and  these  have  to  be  eliminated 
by  the  agency  of  masses  of  germinni  matter.  Upon  the  surface  of  the 
nasal  and  respiratory  mucous  mcmbrune  arc  many  such  partirles  which 
MOD  increase  in  number,  and  give  rise  to  the  abundant  *'  mucous  secre- 
tion'' so  well  known.  In  some  persons,  perhiips  in  consequence  of 
some  peculiar  state  of  the  rcsptraiory  and  cutaneous  surfaces,  instead 
of  this  operation  being  effected  by  the  mucous  membrane  of  the  nose 
or  air  tubes,  the  renal  epithelium  has  to  tear  the  bruni  of  it,  and  renal 
congestion,  perh^ips  running  on  to  actual  inflammation,  is  the  conse- 
quei>ce.  It  is  obvious  that  if  the  blood  flowing  through  the  capillaries 
of  a.  xertftag  organ  contains  more  than  the  ordinary  amount  of  excre- 
mentirious  matters,  a  longer  time  must  be  occupied  in  its  transit  if  it  is 
to  be  entirely  freed  from  them,  and  until  it  is  entirely  freed  (the  vessels 
and  cells  of  the  gland  being  in  a  healthy  stale)  it  cannot  pass.  The 
cells  continue  to  absorb  from  it  the  substances  which  they  are  destined 
to  separate,  and  become  cnoraiuu^ly  enlarged  If  therefore  the  blood 
chazged  with  a  considerable  excess  of  such  substances  be  pumped  on 
at  the  ordinary  rate,  and  still  more  if  at  an  increased  rate,  it  is  impos- 
sible it  can  be  depurated.  It  is,  in  fact,  prevented  from  flowing 
onwards.  The  capillaries  become  distended  to  twice  or  thrice  their 
noimal  diameter,  the  blood  flows  more  and  more  slowly,  until  at  length 
complete  stagnation  occurs,  or  ruptm'e  takes  place. 

In  an  attack  of  acute  congestion  of  the  kidney,  the  secreting  cells  of 
the  convoluted  portion  of  the  urinifcruus  tulies  fail  to  remove  from  the 
blood  as  it  flows  through  the  intertubutar  capillaries  the  soluble  excre- 
lentilious  matters  which  have  accumulated  in  it,  al  a  sufficiently  rapid 
te.  Consequeully,  as  has  been  fully  explained  by  Vr.  Johnson,  this 
lood  accumulates  behind,  and  the  capillaries  of  the  Malpighian  body 
distended,  and  not  unfrequcntly  rupture  occurs,  and  the  pres- 
rclieved  by  the  escape  of  blood,  or  the  congestion  mass  may  be 
reduced  by  the  transudation  of  the  serum  of  the  blood  only,  in  which 
case  the  patient's  urine,  of  which  very  little  is  formed,  is  found  to  be 
lii^ly  albuminous. 

But  it  is  doubtful  if  the  escape  of  albumen  and  its  presence  in  the 
tmne  is  in  all  cases  to  be  attributed  merely  to  increased  pressure  upon 
the  capillary  walls  and  the  transudation  of  serum.  The  albumen  pre- 
sent in  the  urine  often  differs  chemically  from  that  present  in  the  blood, 
and  from  time  to  time  cases  have  been  met  with  in  which  the  albumen 
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in  the  iin'ne  exhibits  very  peculiar  chemical  properties.     This  leads  us 
to  suppose  that  albumen  ol'  a  particular  kind  may  be  accualty  formed 
in  the  kidney,  just  as  mucus  is  formed  upon  Ihc  surfaces  of  mucous 
membranes  by  the  agency  of  masses  of  gemiiniil  matter  which  are 
situated  there.     Dr.  Basham  concludes  that  the  formation  of  the  albu- 
men which  is  present  in  the  urine  is  due  entirely  to  the  cells,  which 
cither  "secrete  It  or  produce  it  by  their  disiniegralion  or  breaking  up." 
But  1  think  the  presence  of  albumen  in  cases  in  which  the  tubes  are 
almost  bared  of  their  epilhelium,  and  the  very  larye  tjuamily  passed  in 
the  urine  in  cases  in  which  the  tubes  undoubtedly  contain  much  epithelium 
adherent  to  the  basement  membrane,  prevent  us  from  applying  this  view 
in  every  case.     The  presence  of  albumen   in  larye  quantity  in  fluid  in 
serotis  cavities  the  walls  of  which  arc  uncovered  by  epithelium,  in  thjit 
which  collects  in  the  areolar  tissue  in  cedema  and  anasarca,  and  its  exist- 
ence in  theccrcbro-spinal  fluid,  tender  it  certain  ihai  at  least  in  these  cases 
it  escapes  from  the  blood  by  transudalion.     Moreover,  a  weak  solution 
of  albumen  may  be  made  to  permeate  the  capillary  walls  by^injecting  ic 
under  increased  pressure.     Upon  the  whole,  it  seems  probable  that  in 
those  cases  in  which  there  Is  temporarily  increased  pressure  upon  the 
vascular  walls  as  in  the  internal  congestion  which  exists  in  pncumomsi, 
cholera,  diptheria,    fever,  and   other  conditions,  albumen  transudes 
through   the  vascular  walls,  while  in  other  cases  there  is  reason   to 
think  that  the  albumen  like  that  peculiar  modification  of  which  "casts  " 
consist,  is  formed  by  the  epithelial  cells,  or  rather  by  their  germinal 
matter.     Or.  Parkes  thinks  the  liver  is  concerned  in  the  development 
of  albuminuria.     The  albumen  in  con.<>c<|ucncc  of  being  absorbed  in 
a  crude  state  and  imperfectly  elaborated,  hUers  away  from  the  blood  as 
the  circulating  fluid  passes  through  the  renal  capillaries. 

The  fact  that  the  secretion  of  a  large  quantity  of  urine  containing 
much  albumen  occurs  in  cases  in  which  the  capillary  vessels  of  the 
Malpighian  body  are  much  thickened  and  less  permeable  than  in  the 
normal  state  must  not  be  passed  over,  for  it  is  certainly  reasonable  to 
suppose  that  in  some  of  these  cases  the  albumen  may  filter  away  from 
the  itrat§hi  portion  of  the  uriniferous  tubes,  p.  37.    Ili  however,  the 
escape  of  albumen  almost  invariably  occurred  in  this  way  we  ought,  to  find 
an  (Edematous  condition  of  the  ki<lncy,  and  blootl  effused  between  the 
tubes  more  frequently  than  is  the  case.     It  seems  to  me  that,  before 
such  a  lesion  as  that  referred  to  became  possible,  the  Malpighian  capil- 
laries must  have  become  enormously  thickened.       In    many  chronic 
cases,  a«  has  been    shown   by  Dr.  Johnson,  the  Malpighian  arteries 
become  very  much  thickened,  and  the  capillaries  of  the  Malpighian  body 
are  often  in  a  like  condition ;  so  that  the  permeability  of  their  walls 
must  be  considerably  diminished.     It  is  in  such  instances  that  albumen 
probably  escapes  from  the  intertubular  capillaries  and  the  vasa  recta. 
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But  ibere  can  be  no  question  tliat  in  the  majority  of  cases  the  blood 
coipuscles  and  Suid  matters  escape  from  the  Maljiighian  capillaries 
although  these  taay  have  undergone  thickening  to  a  considerable  extent, 
lor  they  may  be  seen  in  the  convoluted  portion  of  the  tubes  aAcr 
death,  and  I  have  seen  corpuscles  extiavaaated  from  the  ve&iieU  in  tlie 
capsule  or  the  Malpighian  body. 

If  in  a  case  of  acute  congestion  of  the  kidney,  passing  into  inflamma- 
tion, the  urine  be  examined,  it  will  be  found  to  exhibit  a  smoky  appear- 
aocc  clue  to  the  presence  of  blood  corpuscles,  the  colour  of  which  is 
dunged  to  a  brown  colour  by  the  acid  of  ttic  urine.  Besides  the 
allertd  colour  and  the  presence  of  albumen,  an  abundant  brownish 
deposit  is  diffused  through  it,  and  this  after  a  time  collects  at  the 
bottom  of  the  vessel.  Besides  blood  and  epithelial  cells,  casts  or 
moulds  of  the  tubes  will  be  found  in  considerable  numbers.  These 
casts  are  probably  formed  by  the  cells  in  somewhat  Uie  same  way  as 
mucus  is  formed  by  the  muttis  corpuscles  upon  the  surface  of  a  mucous 
membrane.  In  inHatnmation  the  masses  of  germinal  matter  increase 
and  multiply,  and  it  is  probable  ciiat  tlie  material  of  the  cast  results 
from  changes  taking  place  in  these.  It  is  also  probable  that  in  many 
cases  the  germinal  matter  derived  from  the  white  blood  corpuscles  gives 
rise  to  albumen  and  some  of  the  solid  albumenOikc  matter  of  which 
casts  ore  formed.  It  has  been  already  shown  that  in  inflammation  of 
the  kidney  the  cells  or  rather  the  tnosses  of  germinal  matter  multiply, 
as  in  inflammations  generally,  in  consequence  of  an  increased  propor- 
tion of  soluble  nutncnt  mailers  filtering  through  die  walls  of  the  vessels 
as  described  in  p.  43.  Heole  was  probably  the  first  who  showed  that 
all  inflammations  of  mucous  surfaces  were  characterised  by  this 
increased  cell-growth  accom[)anied  with  an  increased  formation  of 
the  mucous  secretion.  Some  consider  that  the  increased  secretion 
results  from  the  decay  and  disintegration  of  the  cells  themselves, 
an  idea  which  involves  a  far  greater  activity  in  the  processes  of 
cdl-foimation  and  cell-miiltiplicatton  than  really  exists.  Dr.  Bashara 
hu  expressed  himself  in  favour  of  tliis  %-iew.  He  says  he  has  no 
hesitation  10  expressing  his  conviction  "that  these  casts  aie  derived 
from  the  metamorjihosis  or  breaking  up  of  the  qiithclial  cells  of  the 
renal  tubes,  excepting  in  the  case  of  the  fibrinous  blood-casts "  which 
result  directly  from  hemorrhage. 

Wc  may  now  proceed  to  consider  further  the  phenomena  which 
occur  in  the  kidney  in  a  state  of  congestion  and  inilammation  while 
the  condirion  is  progressing  towards  recovery  and  the  organ  returning 
to  its  normal  stale.  If  a  patient  in  this  condition  rests  completely  the 
rate  at  which  the  blood  is  pumped  through  the  vessels  is  soon  reduced 
— time  is  allowed  for  the  cells  to  remove  the  materials  from  the  portion 
of  stagnating  blood  which  then  flows  slowly  onwards,  while  its  place  is 
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occupied  by  a  new  portion  driven  through  at  a  slower  rate — Hit  presrore 
becomes  less  and  less,  the  blood  flows  through  the  organ  as  freely  as 
before,  and  it  becomes  thoroughly  depurated  as  fast  as  it  circulates. 

More  commonly,  however,  instead  of  the  recovery  being  so  rapid  as 
this,  the  congested  stile  remains  for  some  time,  senim  or  actual  blood 
continues  to  pass  through  the  stretched  vessels  and  free  action  of  the 
skin  and  bowels  occurs  before  the  kidncj's  are  relieved.  But  if  relief  is  not 
thus  afforded,  it  sometimes  happens  that  compltrte  stagnation  occurs  and 
then  the  phenomena  comprised  under  'inflammation'  arc  manifested. 
The  ordinary  excretory  action  of  the  cells  entirely  ceases ;  but  the  gcnninal 
matter  of  the  cells,  of  the  blood,  as  well  as  that  of  the  nerves,  vessels, 
and  connective  tissue,  being  entirely  surrounded  with  soluble  pabu- 
lum, appropriates  it  and  the  masses  increase  in  size,  divide  and  sub- 
Jivide.  Some  portions  detaching  themselves  maVe  their  way  into  the 
lubes  and  into  the  intertrellular  spaces.  Those  in  the  lubes  witii  the 
masses  resulting  from  the  sub-division  of  the  germinal  matter  of  the 
secreting  cells,  under  lavourable  circumstances  make  their  way  into  the 
urine,  and  by  slow  degrees  things  may  return  to  their  normal  state.  On 
the  other  hand,  the  phenomena  alwve  described  may  persist,  and 
advance  towards  irreparable  changes  which  may  gradually  progress  or 
end  al  once  in  suppuration.  The  entire  cessation  of  the  excreting  action 
of  an  organ  so  imponant  as  the  kidney,  necessarily  howe\'er,  causes 
death  before  getifrai  suppuration  of  the  kidney  can  occur.  In  cases, 
however,  where  the  inflaumiaiiua  is  partial,  not  only  may  suppuration 
take  place,  but  a  portion  of  the  kidney  may  be  detaclieil  by  the  suppu- 
rating process  and  be  found  in  the  urine.  The  foHowing  is  an  iotere&t- 
ing  example  of  a  bad  case  c>{ acute  nephritis,  or  inflammation  of  the  kidney 
passing  into  suppuration. 

The  case  occurred  in  the  practice  of  Mr.  Image,  of  Bury  St.  Edmunds. 
The  patient  was  33  years  of  age,  and  was  operated  on  for  strangulated 
hernia.  Four  days  after  the  operation,  erysipelas  appeared,  -which 
subsided  in  the  course  of  three  days.  Tlie  day  after  the  cr^'sipelas 
disajipcared.  the  urine  which  had  hitherto  been  healthy,  was  found 
to  contain  albumen,  blood-casts,  and  blood  corpuscles.  The  nun 
died  nineteen  days  aftcrwjirds,  the  urinf  hm'ing  btai  marfy  suffressed 
/or  the  last  Ihrte  days  of  Ats  Uff.  There  was  anasarca  but  no  dis- 
turbance of  sensory  or  motor  i>ower,  and  no  vomiting.  The  casts  in 
the  urine,  three  days  before  death,  are  represented  in  pL  IX,  figs.  45,  46, 
and  in  fig.  44  a  portion  of  a  cast  is  shown,  m.-ignificd  700  diameters. 
It  contains  in  its  cent rai  part,  blood  corpuscles  and  bodies  like  while 
blood  corpuscles,  which  appear  to  be  andcrgein^  muHipikation  in  the 
cast  The  kidneys  were  much  enlarged ;  one  weighed  13  and  the  other 
13  ounces.  This  considerable  increase  in  weight  was  mainly  due  to  the 
accumulation  of  matters  in  tlie  capilUu)-  vessels  and  in  the  secreting 
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tubei.  The  vcsseU  were  distended  with  large  cells  like  white  blood  cor- 
puscles, pL  IX,  fig.  43,  and  the  rubes  were  filled  with  casts  and 
cells  like  pus  corpuscles.  Nov,  there  can  be  little  doubt  that  the  cells 
represented  in  figs.  43, 49,  in  the  capillaries,  have  been  formed  from  the 
white  blood  corpuscles,  and  it  is  almost  certain  that  the  pus-like  cor- 
puscles in  the  cen/re  of  the  casts,  figs.  44,  47,  have  the  same  origin.  The 
whole  ocgan  was  passing  into  a  state  of  suppuration,  and  the  pus-like 
corpuscles  in  the  urine  of  this  case  probabl)-  resulted  from  the  multipli- 
catioD  of  corpuscles  in  the  tubes  which  were  produced  by  the  wliitc 
blood  cofposclcs.    (5fif "  Archives  of  Medicine,"  voL  II,  p.  286.) 


OF  CTRUCTURAL  CHANGES   IN   THE   KIDHBV. 

Hftviiig  considered  the  changes  which  may  be  induced  in  the 
secretion  of  urine  through  nervous  influence  or  by  a  temporary  altera- 
tion in  the  composition  of  the  blood  transmitted  to  the  kidney,  we  may 
refer  briefly  to  those  permanent  progrcs.sive  alterations  in  structure  which 
nuj  be  slowly  effecicd  by  the  persisicncc  for  some  time  of  the  altered 
conditions  already  referred  to,  or  which  may  result  from  abnonual 
changes  occurring  at  an  early  period  of  dcvcIopmenL 

If  unhealtliy  blood  be  continually  transmitted  through  the  kidney, 
tlie  action  o(  the  tcnal  cclLs  becomes  gradually  impaired.  In  cases  of 
long  continued  wine  and  spirit  drinking  it  is  probable  that  the  changes 
which  ensue,  result  from  an  altered  state  of  the  blood  engendered  by 
the  spirit  and  not  from  the  direct  action  of  the  alcohol  itself  upon  the 
tissues.  Large  quantities  of  spirit  may  exist  in  the  blood  for  short 
periods  of  time  without  producing  any  serious  change  in  the  kidney. 
\>'ben,  however,  the  renal  cells  have  long  been  subjected  to  the 
influence  of  blood  modified  by  the  constant  presence  of  alcohol,  they 
lose  their  healthy  appearance,  sometimes  merely  becoiuing  smaller  and 
more  condcased,  sometimes  appearing  granular  and  in  a  state  of  dis- 
integration. And  perhaps  in  consequence  of  the  growth  of  the  gcrnns 
Kaviog  been  interfered  with  at  an  early  period,  the  place  of  the  dis- 
integrated cells  cannot  be  occupied  by  a  new  generation.  Moreover  a 
complicated  scries  of  morbid  changes  in  other  smi<rtures  of  the  kidney 
besides  the  epithelial  cells  gradually  ensues,  the  blood  becomes  still 
more  depraved  by  the  accumulation  in  it  of  matters  which  ought  to  be 
rcnuncd  by  the  kidney,  and  other  li-^sues  and  oqjans  of  the  Ixidy. 
These  phenomena  react  upon  the  epithelium  and  thus  tlie  changes  con- 
tinue to  progress  as  it  were  in  a  circle.  The  coats  of  the  smaller  arteries 
become  much  thickened,  the  capillaries  shrink,  while  their  walls  become 
condensed  and  granul-ir.  The  ([uantity  of  blood  distributed  to  every 
otgan  in  the  body  is  reduced ;  and  many  of  the  capillaries  being  no 
longer  required,  shrink  and  cease  to  transmit  blood.    Basement  mem- 
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brane  becomes  thickened  and  more  impervious  to  fl-.iids.  The  kidney 
And  liver  become  hard,  small,  and  wasted.  This  decrease  in  size  Ukes 
place  principally  at  the  expense  of  the  cortical  or  secreting  portion  of 
the  kidney  and  of  the  outer  active  part  of  the  lobules  of  the  liver. 
The  Malpighian  bodies  of  the  kidney  waste.  The  remains  of  many 
may  be  seen  without  a  capillar)'  in  them  being  pervious ;  and  not  a  few 
of  those  which  still  exist  are  found  to  be  so  altered  that  they  can  hardly 
be  recognised  as  Malpighian  bodicii  at  all,  pi.  X,  fig.  51.  The  greater 
part  of  the  blood  sent  to  the  kidney  p:)gses  into  the  pyramids  by  the 
j\tsa  reda  and  is  returned  to  the  veins  without  being  property  depurated 
by  passing  through  the  vessels  of  the  cortex. 

Noxious  materials  in  the  blood  by  panilysing  the  afferent  nerves  dis- 
tributed to  the  capillaries'  and  uriniferniis  tubes,  may  induce  local  discxse 
in  renal  as  in  other  textures.  This  paralysis  of  exciior  nerves  woiUd 
xssnrcdly  be  followed  by  dilatation  of  the  small  arteries  and  accumula- 
tion of  hlood  in  the  capillaries,  for  the  nerve  centre  would  no  longer 
receive  the  stimulus  required  to  excite  the  vaso-molor  nerves  to  maintain 
the  arterial  muscular  fibre  cells  in  a  state  of  contraction.  Aid  it  is  better 
tliat  noxious  matter  should  be  obslmctcd  in  the  capillaries  though  local 
inflammation  and  complete  destntction  of  the  neighbouring  tissue  ensue, 
than  that  it  should  traverse  the  capillaries,  pass  into  the  veins  and  con- 
laminate  every  drop  of  blood,  which  must  result  in  certain  death. 

Although  an  acute  attack  not  imfrcquentty  seems  to  be  the  origin 
of  chronic  renal  disease,  wc  meet  with  so  many  cases  in  whicb  an  acute 
a/feclion  passes  off  withmit  any  further  change  taking  place,  and  so 
many  instances  of  serious  and  fatal  chronic  disease  which  come  on  so 
insidiously  that  it  is  often  impossible  to  a.scertain  when  they  commenced 
— that  it  is  doubtful  if  there  is  any  more  intimate  connecUon  between 
acute  and  chronic  renal  disease,  than  there  is  hctwccn  acute  and  cfaronic 
diseases  of  the  lung*,  stomach,  liver,  brain,  and  other  organs. 

Great  attcndon  has  been  paid  to  the  results  of  chronic  disease  of 
the  kidney,  nevertheless  much  yei  remains  to  be  worked  out  in  connec- 
tion with  the  subject.  Some  pathologists  argue  that  there  are  at  most 
only  two  or  three  essentially  different  fonns  of  Brighi's  disease,  oihen 
describe  several  distinct  affections  which  they  consider  in  no  way  related 
to  one  anotljcr,  except  that  all  arc  characterised  by  one  common 
symptom — tdbumm  in  the  urine. 

In  this  short  sketch  I  shall  not  attempt  any  s)"stematic  arrangement, 
but  shall  endeavour  to  give  a  brief  account  of  those  forms  of  disease 
which  seem  to  me  well  marked  and  are  capable  of  being  clearly  dis- 
tinguished. .As  precise  observation  advances  no  doubt  a  great  nfimber 
of  distinct  forms  of  renal  disease  will  be  accurately  defined.  Just  as 
we  now  know  that  numerous  very  different  pathological  changes  have 
been    included,  tindw^  the    v^gue    term    "tubercular    disease"    or 
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"phlhisis,"  so  Eright's  disease  includes  several  diseases  c^sctuially 
dt!rUnc(,  different  in  their  origin,  in  their  progress,  and  often  in  the 
r«solts  to  which  they  lead.  Or.  Johnson  has  accurately  described 
several  of  these  morbid  changes,  and  his  observations  have  been  con- 
finned  by  other  pathologists.  Keverthelesji  some  physicians  still  insist 
that  the  difTcrent  conditions  above  alluded  to  are  merely  different  stages 
of  one  and  tlie  same  morbid  pnjccsn.  I!ut  let  any  one  examine  care- 
fully the  small  contracted  kidney  ^io  commonly  found  in  the  bodies  of 
old  drunkards,  with  its  rough  puckered  surface  and  diminished  cortiaU 
portion,  and  contrast  it  with  the  large,  smooth,  and  p:ilc  kidney,  in  a 
state  of  fatly  degeneration,  which  is  not  unfrcquently  met  with  in 
yoong  people  not  more  than  twenty  years  of  age,  and  he  will  he  quite 
coovioMd  of  the  different  nature  of  these  affections.  The  causes 
of  these  diseases  are  different ;  the  conditions  under  which  they  occur 
m  difli^rent ;  and  although  tlie  result  is  fatal  in  lx>th,  death  oiTcurs  in 
3  very  different  way.  Their  chemical  characters  are  different :  their 
miTTOscopical  chaiactcrs  indicate  the  occurrence  of  changes  which  are 
totally  distincL  Again,  the  treatment  required  in  the  early  stages  of 
these  diseases,  when  alone  any  benefit  is  bkely  to  be  derived  from 
treatment,  15  different 

Before  alluding  to  the  forms  of  chronic  Bright*s  disease,  I  must  :igain 
direct  attention  to  the  several  stnictuics  which  are  combined  to  form  the 
renal  apparatus.  In  the  healthy  kidney  at  an  early  period  of  life  arc  the 
following  essential  structures,  — the  e^/Zs  lying  in  the  tube  of  very  thin 
membrane,— */<wrfcircuIalingthrough  the  interiubular  vessels  and  through 
the  capillaries  of  the  Malpighian  iMxly,—  and  ncrt'tfibrej  ramifying  around 
the  vessels  and  secreting  tubes.  'Iliese  are  alone  necessarj-  for  the  fur- 
ther growthof  the  gland  and  for  the  secretion  of  urine,  llie  "  connective 
tissoecoipascles'*  exist  in  very  small  proportion  when  the  gland  is  first 
funned,  but  they  increase  in  n«n\ber  as  age  advances.  These  arc  non- 
nsenlial  strutiuies,  and  so  far  from  taking  part  in  the  functional  activity 
of  the  gland,  they  impede  its  action  to  some  extent  Connective  tissue 
is  DOt  required  as  a  supporring  framework,  for  the  arrangement  of  the 
textures  is  such  that  ihi-y  must  mutually  support  each  other. 

Pabulum  to  nouriA  tlie  cell, — the  cell  itself  consisting  of  germinal 
matter  and  of  soft  formed  maierial.^ — and  oxygen  to  disintegrate  the 
latter  and  combine  with  some  of  itii  constituents,  are  all  that  is  essential 
fur  the  formation  of  the  Lonstituents  of  urine. 

Morbid  changes  may  originate  in  the  cells  themselves  primarily,  or  the 
cells  may  be  affected  secondarily  through  altered  blood,  or  by  an  irrcgiilar. 
insufficient,  or  too  aiuindant  supply  of  blood.  Morl>id  changes  may 
lirst  3pt>ear  in  the  vessels,  and  there  is  reason  to  think  that  some  renal 
(tiscascs  arc  of  nervous  origin.  It  is  quite  certain  that  some  forms  of 
kiihiey  disease  originate  at  a  very  early  period  of  development  of  the 
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gland, — even  liuring  intrauterine  life.  Some  of  these  may  perhaps  be  due 
to  defective  nutrition,  while  others  are  ".developmenta]  "  in  their  origin, 
being  due  to  some  defect  in  the  changes  which  succeed  one  another 
during  tlie  evolution  of  the  elements  of  gland  structure. 

Many  observers  have  arrived  at  the  conclusion  that  certain  forms 
of  kidney  disease  result  from  morbid  chungcii  primarily  affecting  the 
connective  tissue,  but  in  this  I  cannot  agree ;  for  although  I  admit  the 
occurrence  of  the  actual  changes  which  have  been  described,  lliese  change* 
are,  I  believe,  but  the  consequence  of  phenomena  which  have  previously 
taken  place  in  the  glandulaj  and  vascular  or  nerve  structures.  In  con- 
traction  and  wasting  of  glandular  texture  there  invariably  appears  to  be  fl 
much  connetlivc  tissue,  but  this  contraction  and  wasting  may  occur  at 
ail  early  period  of  development,  when  scarcely  a  trace  of  connective 
tissue  can  be  discerned  ;  and  we  cannot  therefore  attribute  the  wa&ting  ■ 
of  the  glandular  structure  to  the  h^-jiertrophy  of  a  tissue  which  at  the 
time  when  the  change  commenced  was  not  developed.  Sef  p.  3i. 
The  division  of  renal  diseases  into  iuM,  itUerlubat,  and  vascular  ■ 
seems  to  me  unsatisfactory,  because  it  is  quite  certain  that  the  inter- 
tubular  connective  rissuc  is  not  the  seat  of  origin  of  any  form  of  renal 
disease  while  it  is  at  least  most  doiibtfid  if  the  vessels  can  in  any  case 
be  regarded  as  the  starring  point  of  morhiil  actions. 

Of  CoBtraetlDn  anit  WaxUnir  at  tnc  KIdnry. — The  small  contracted 
kidney,  with  uneven  surface,  adherent  capsule,  ami  nested  cortex,  so 
frequently  met  with  in  those  who  for  many  years  have  indulged  in  spirit 
drinking,  results  from  morbid  changes  closely  resembling  those  occurring 
in  the  liver,  and  producing  that  contracted,  wasted  state  of  the  organ 
generally  termed  drrhtisis.  Contracted  kidney,  like  cJrrhose  liver,  is 
however,  not  peculiar  to  drunkards  and  those  who  have  suffered  from 
a  gouty  or  rheumatic  habit  of  body.  The  disease  is  occasionally  met 
with  in  young  persons  as  well  as  in  those  whose  habits  of  life  have  been  _ 
perfectly  temperate — ^nay,  the  conlracted  state  has  been  known  to  afiect  I 
the  ftetal  kidney  and  liver.  The  change  may  have  been  progressing  for 
yean*.  The  derangcMient  may  have  resulted  in  conseijuence  of  an 
altered  state  of  blood  affecting  the  cells  ;  or  it  may  have  originated 
primarily  in  the  cells  them&clve.s,  the  consequence  perhaps  of  some 
change  having  occurred  at  a  very  e:»rly  period  of  development. 

This  is,  however,  one  of  those  structural  diseases  which  I  think  may 
be  induced,  so  to  say,  artificially,  at  least  in  a  vast  number  of  casct- 
I  think  it  probable  that  if  a  hundred  persons  in  good  health  were  placed 
for  a  certain  number  of  years  under  conditions  favourable  to  the  pro- 
duction of  contracted  kidney,  the  corwiition  would  be  actually  produced 
in  at  least  So  per  cent.  In  some  cases  it  is  almost  certain  that  the 
wasting  is  a  consequence  of  undue  action  at  an  earlier  period  of  life. 
Shrivelling  and  wasting  of  the  kidnu-y  are  ofleii  prccetlcd  by  an  enlarged 
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»nH  engorged  state.  An  early  stage  of  the  u-asting  prorcss  when 
ma^cs  of  abnormal  germinal  naatter  are  multiplying  and  the  normal 
structures  ire  being  rcmo^-ed,  is  represented  in  pi.  X,  fig.  53.  It  is 
probable  that  overwork  is  not  unfrequcntly  a  cause  of  chronic  degene- 
ration of  renal  structure,  and  there  is  reason  to  think  that  the  kttlneya 
may  be  subjected  to  undue  action  or  excited  to  perform  increased  work, 
by  0%'eT-eating,  by  \'iolent.  irregular,  excessive,  and  prolonged  nervous 
exertion,  particularly  in  close  hot  rooms  with  a  very  imperfect  sup]>ly 
of  air. 

In  "contracted  kidney"  the  whole  organ  wastes,  but  the  wasting 
process  is  more  marked  in  the  cortex  than  tn  tlie  medullary  |>ortion. 
The  cortex  is  often  reduced  to  a  very  thin  layer,  in  which  few  Malpighian 
bodies  can  be  seen  with  the  unaided  eye-  Upon  microscopical  examina- 
tion all  these  will  be  found  much  smaller  than  in  a  liealthy  Organ,  and 
pale,  not  a  few  haWng  been  converted  into  knots  of  fibroid  tissue,  pi.  X, 

fig-  51- 

The  surface  of  the  kidney  is  irregular,  often  appearing  puckered  from 
the  irregular  contrartion  which  has  been  taking  pLice.  The  sciTCt- 
ii^  structure  is  torn  away  when  the  capsule  is  removed,  the  probable 
explanation  of  which  £ict  has  been  given  in  page  34.  Thin  sections 
pf  the  cortex  show  the  tubes  to  be  much  altered.  In  a  good  specimen 
tlie  wasting  process  can  be  studied  in  every  stage.  Often  portions  of 
wasted  tubes  may  be  discerned  which  have  been  slowly  separated  and 
altered  until  at  last  distinct  and  detacheil  angular  bodies  represent  all 
that  remains  of  what  was  once  a  continuous  tube  tllied  wlUi  epilheitumi, 
pi  XI,  fig.  57,  at  0,  These  are  the  bodies  which  have  been  termed  by 
most  patholopsts  "connective  tissue  coq)usclcs."  Simitar  bodies  formed 
in  precisely  the  same  manner,  also  exist  in  the  cirrhose  liver,  and  instead 
of  belonging  to  connective  tissue  formed  in  the  course  of  the  disease, 
are  the  last  remnants  of  the  wasted  cell  containing  network.  It  has 
been  too  hastily  assumed  that  cirrhosis  of  the  liver  is  due  to  inflamma 
tion  and  contraction  of  the  fibrous  matrix,  wluch  is  supposed  to  pene- 
trole  into  erety  pan  of  the  organ,  and  which  has  been  spoken  of  as 
*'  Glis«on's  Capsule."  I  have  shown  in  the  first  place  tltat  the  supposed 
fibrous  matrix  does  not  exist  in  the  situations  where  the  contracti(»i  has 
occurred ;  secondly,  that  the  50<allcd  fibrous  tissue  su[>i>ased  to  be  between 
the  lobules  forms  a  part  of  the  substance  of  ihe  lobule  itself,  and  really 
consists  of  wasted  glandular  elements;  and,  ttiirdly,  that  the  phenomena 
occnrrii^  in  cirrhosis  may  be  fully  explained  in  a  totally  different 
manner,  while  thej-  cannot  be  satisfactorily  acccjunted  for  by  the  tlicory 
commonly  entcTtaine<L  In  the  same  way  many  have  been  led  to  con- 
clude that  contraction  of  llie  kidney  was  caused  by  the  pressure  exerted 
npoa  the  tubes  at  short  intervals  by  tlie  contraction  of  the  matrix.  But 
the  conclusion  has  been  forced  upon  me  that  those  forms  of  kidney 
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disease  which  arc  supposed  to  result  &xMn  hypertrophy  or  indimmalion 
of  the  matrix,  or  intertubular  connective  tissue,  arc  due  neither  to 
hypertrophy  oor  to  inflammation  of  any  kind  wliatever.  The  secretiog 
tubes  shrivel  and  waste,  and  leave  a  residue  of  "connective  ttMue,"  which 
accumulates  bctir*een  tubes  anil  vessels  which  have  not  yet  suffered,  and 
which  still  perfonn  active  functions.  The  cause  of  this  change  is  to  be 
sought  for  in  connection  with  the  cells  themselves  rot  in  inflammation 
or  any  active  changes  occurring  in  the  i>crfectly  passive  intervening; 
material. 

An  organ  which  is  made  to  tike  upon  itself  an  undue  amount  of  work, 
at  fim  umlergoes  considerable  and  rapid  increase  in  si^.  The  relation 
of  the  structures  to  each  other  becomes  altered,  and  action  seriously 
deranged.  Then  wasting  of  the  whole  commences  and  continues  a.<i 
long  as  life  lasts.  Further  observations  upon  the  minute  changes 
occurring  during  wasting  will  be  found  on  p.  65. 

Before  the  wasting  process  has  reached  the  stage  above  referred  to, 
it  not  onfrequently  happens  that  portions  of  tabes  which  have  been 
separated  by  the  shrinking  and  «isling  going  on  faster  in  some  plarci 
than  in  others,  exhibit  a  tendency  to  modified  growth.  The  epithelium, 
OT  masses  of  germinal  matter  descended  from  its  nuclei,  may  grow  and 
multiply  and  secrete  an  albuminous  fluid  which  accumulates  in  the 
cavity.  In  this  way  the  small  cysts  ;irc  formed  which  are  so  commonly 
met  with  in  wasted  kidneys.  Other  explanations  of  the  process  have 
been  advanced,  but  in  the  majoritj'  of  cases  the  view  here  given,  which 
was  put  forward  by  I>r.  Johnson,  is,  I  have  little  doubt,  correct.  St* 
ako  "  On  the  formarion  of  cysts  in  the  kidney." 

The  small  contracted  kidney  usually  contains  about  30  per  cent  of 
solid  matter — actually  less  than  is  frequently  found  in  the  healthy 
kidney,  hut  more  than  is  met  with  in  the  enlarged  soft  kidne}'S,  p.  57. 
A  kidney  may  cut  almost  like  cartilage,  and  yet  contain  but  a  small 
proportion  of  solid  matter.  Indeed,  the  percentage  of  solid  matter 
present  in  the  hiirdest  and  most  solid  kidney  rarely  exceeds  that  pre- 
sent in  healthy  bloo<I,  and  Ls  often  considerably  less  than  this. 

The  symptoms  of  the  small  contracted  kidney,  the  condition  of  the 
urine,  and  the  course  of  the  disease,  will  be  again  referred  to  under 
the  heads  ".\lhuminous  Urine"  and  "Casts  of  the  Tubes."  The 
dianges  occurring  in  the  vessels  are  described  further  on. 

tH  BnlMrv^mrnf  of  the  Kldner. — Enlargement  of  the  kidney,  like 
enhrgemcnt  of  the  liver,  may  be  temporary,  due  merely  to  accumulation 
of  blood  in  the  smaller  vessels.  The  pressure  exerted  upon  the  walls 
of  the  vessels  increasing,  these  may  give  way  here  and  there,  the  niiJ- 
ture  usually  occurring  in  the  capillaries  of  the  Malpighian  bodies,  aixl 
blood  may  escape  into  the  secreting  tubes.  Or,  from  the  cells  of  the 
uriniferous  tubes  acting  very  freely,  the  matciials  capable  of  being  taken 
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tip  may  be  quickly  removed  from  ihc  blood,  when  the  circalAtiou  win 
again  become  free,  and  the  congested  stale  pass  off ;  and  a  quantity  of 
unne  highly  rhaj:ged  with  organic  constituents  will  be  secreted.  The 
kidney  then  returns  to  its  former  volume. 

In  other  coses  considerable  pouring  out  of  serum  occurs  and 
.mulates  between  the  tubes  and  capilLiTies,  and  the  kidney  becomes 
uch  enla^^ed.  Suspended  in  tlie  fluid  wliich  escapes  bum  the  vessels 
(exudadoo)  are  minute  masses  of  gcmunaj  matter  which  being  at  test, 
and  freely  supplied  with  pabulum,  grow  and  multiply  in  their  new  situ- 
ation and  take  part  in  the  formation  of  a  very  soil  hbrous  texture.  This 
material  may  increase  in  quantity,  and  a  long  time  must  elapse  before  it 
on  be  reabsorbed.  In  such  a  case  the  increased  size  of  the  kidney 
b  due ;  i,  to  the  vascular  distension ;  j,  to  multiplication  of  ceUs  in  the 
nriniferous  tubes ;  and  3,  to  the  formation  and  growth  of  a  new  material 
which  is  formed  external  to  the  capillaries  in  the  seat  of  the  suppose<l 
matrix  or  supporting  tissue  of  the  healthy  kidney.  No  wonder,  therefore, 
thai  the  kidneys  of  those  who  die  from  acute  inHammation  should  often 
be  found  to  be  twice  the  normal  weight,  p.  57. 

In  cases  in  which  enlargement  of  the  kidney  depends  upon  conges- 
tion of  the  vessels  and  the  eiTusion  of  lymph  external  10  them^  as  in 
acute  inflammation  from  cold  or  after  scarlatina,  the  enlarged  slate  is 
not  unfrcqucnily  followed  by  contraction,  and  it  lias  been  supposed 
that  by  the  contraction  of  the  effused  lymph,  or  of  die  hbious  tissue 
Tcsultiog  from  it,  the  blood  vessels  are  compressed  and  the  gland  struc- 
ture caused  to  waste.  The  morbid  appearances  observed,  seem  to  me  to 
justify  OS  in  concluding  that  in  the  first  stage  the  secreting  cells  from 
being  supplied  with  an  increased  quantity  of  pabulum  have  enormously 
incressed  in  size,  while  their  secreting  function  has  been  seriously 
impaired.  This  is  necessarily  followed  by  thickening  cf  the  vascular 
walU,  shrinking  and  wasting  of  the  capillanes,  and  wasting  of  the  pre- 
viously enlarged  secreting  cells.  If  the  chaiagc  has  occurred  in  every 
part  of  the  kidney  the  shrinking  is  tolerably  uniform.  If,  on  the  other 
hand,  only  a  portion  of  the  rettal  structure  has  been  involved,  the  wasting 
is  partial  and  there  may  be  sufficient  healthy  structure  remaining  for  the 
requirements  of  the  system  under  favourable  conditions. 

In  those  forms  of  renal  enlargement  which  arc  chronic,  and  in  which 
there  is  every  reason  to  think  that  the  alteration  in  volume  has  been 
proceeding  during  many  months  or  years,  the  celts  themselves  arc  in- 
creased greatly  in  number,  though  often  reducetl  in  size,  and  the  tubes 
in  places  appear  completely  choked  up  with  Uiem.  lu  some  of  the  cases 
of  chronic  enlargement  of  the  liver  and  kidney  which  I  have  examined, 
the  cells  were  of  about  the  noiroal  size,  m  olliers  much  less  than  in 
health,  but  of  firm  consistence. 

It  is  doubtful  if  any  change  more  constantly  impairs  the  action  of  a 
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secreting  organ  than  the  numerical  incrense  of  the  scrreting  cells.    This 
increase  in  indeed  incomjiatiUc  with  the  discharge  of  its  function.     The 
aciivity  of  a.  secreting  cell  occurs  at  a  time  when  the  processes  of 
increase  and  multijilication  are  in  abeyance.     In  embryonic  lire  when 
the  various  organs  are  being  formed,  the  process  of  cell  multiplication 
is  most  active,  but  at  this  time  little  secretion  is  produced.     Tf  then,  in 
the  adult,  the  cells  of  an  organ  or  part  of  an  organ  exhibit  jihenomena 
characteristic   of  embryonic  life,  their  functional  activity  is  impaired 
or  destroyed.     Cancer,  it  need  scarcely  be  mentioned,  is  an  example  of 
this,  but  there  arc  many  ether  instances  of  rell-multiplicaiion  in  glands 
whose  functional  activity  is  thereby  destroyed,  which  cannot  be  re- 
garded as  cancer.     In  enlargement  of  the  kidney  I  have  seen  numerous 
diverticula  growing   from  the   tubes    at   short   interv.-ils,  amongst   the 
tubes  already  existing,  not  only  dischar^ng  no  office  themselves,  but 
interfering  with  the  action  of  adjacent  secreting  structure  which  yet 
remains  capable  of  activity.     The  sweat   glands,  the  tubular  glands 
of  the  uterus  and  testicle  exhibit  the  same  change  in  certain  cases  of 
disease,  leading  to  enormous  increase  in  bulk,  and  the  cessation  of 
functional  activity.     Such  divenicula  may  become  detached  from  the 
tube  from  which  they  were  otEets,  and  still  continuing  to  increase  in 
consequence  of  the  growth  and  multiplic-ation  of  the  masiics  of  germinal 
matter  within  them,  at  length  become  small  cysts.    This  is  probably 
one  way  in  which  cysts  in  ihc  kidney  originate.     The  manner  in  which 
a  diverticulum  grows  from  a  tube  is  well  represented  in  pi.  VI  [I,  fig.  40.    _ 
It  is  interesting  to  ascertain  the  nature  of  the  material  upon  which  I 
ihe  enlargement   of  the   kidney  depends.     In  the   majority  of  cases 
the  cnlajge<l  kidney  is  found  to  contain  a  smaller  percentage  of  solids 
than  the  healthy  organ.    This  shows  that  the  increase  in  size  is  due 
princip.-illy  to   water    or    to   the  fontwtion   of  delicate  texture  which 
contains  much  water.     No  doubt  much  of  the  material  is  capable  of 
being  re-absorbed,  and  thus  the  enlarged  organ  may  at  a  subsequent 
period  become  much  reduced  in  bulk.     In  analyses  2,  3,  and  4,  the* 
composition  of  a  kidney  weighing  to  ounces  is  given.    The  opposite 
one  weighed  9  oimces.     They  were  obtained  from  a  person  31  years  of 
age.     The  greater  port  of  the  cortex  exhibited  an   uniformly  yellow 
appearance,  it  was  firm  but  much  fluid  ivas  easily  pressed  out,  the  tubes 
were  much  wider  than  nsiial,  the  epithelium  well  defined.     The  surface 
was  une>'ea  and  mottled  with  whitish  patches.    On  section  the  renal 
tissue  was  seen  to  be  interspersed  with  much  yellowish  fat-like  matter. 
The  cortex  was  not  separated  from  the  medullary  portion  by  any  distinct 
line.     In  some  places  Ihc  tissue  seemed  replaced  by  a  perfectly  fibrous* 
looking  structure.    The   Malptghian  tufts  were  large,  and  the  vessels 
apparently  covered  with  well-formed  epithelium,  but  the  vascular  struc- 
ture appeared  less  distinct  than  usual.    The  small  arteries  were  enor- 
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HnoMtly  thickened,  »n<l  many  of  the  nibe«  in  the  straight  portion  wcte 
I  "^vBfktdy  blocked  up  by  c r>stals  of  phosphate  of  Hme.  On  tlit  surface 
of  the  kidney  were  twa  or  three  collections  about  the  size  of  a  hempseed 
of  what  appeared  to  be  pus.  This  matter  consisted  of  round  granular 
DOD-oudeated  cells,  which  did  not  show  nuclei  when  heated  with  acetic 
acid,  and  much  granular  matter.  (Mic  R  501.)  2.  Cortex  of  the  kidney. 
Medullary  pcHtion.     4.  Soft  pus-like  matter  00  surface. 
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W«lcr 

So-io 

8ot8 

Sa-ss 

Solid  outlet  . . . 

19-90 

19-81 

1775 

Fatty  nutter 

a-69 

2'IO 

I^xcdsalu 

1-06 

i-oa 

W 

It  wilt  be  observed  that  the  gland  tissue  contained  little  more  solid 
Blatter  than  the  semifluid  pus-like  subslajice  forming  collections  on 
le  surface  of  the  kidney. 

In  the  kidney,  the  analy<)i3  of  whirh  is  given  in  No.  5,  a  still  larger 

portion  of  water  was  found.     Each  kidney  weighed  half  a  pound. 

ley  were  obtained  from  a  woman  aged  35,  who  died  suddenly.  The 
tissue  was  uniformly  pale,  soft,  and  flabby  (examined  the  same 
day  as  that  on  which  the  p.  m.  was  made).  The  distinction  between 
the  cortical  and  medullat^-  portions  was  not  well  marked.  The  capsule 
was  easily  peeled  off.  The  tubes  gorged  with  upilhclium.  Here  and 
there  smnll  collections  of  oil  globules  were  found,  but  these  were  not 
within  the  cells  or  tubes,  The  epithelium  generally  was  not  well 
defined  ;  it  appeared  to  be  broken  down  and  much  firee  granular 
matter  and  epitheliaJ  debris  were  found.  (Mic.  B.  497,  Lab.  B.  Vol. 
HI.  p.  84.) 

ANALYSIS  S- 

Water 85-61 

Siilid  mailer      14*^9         lOO-OO 

Fatty  Builter  coniittii^  chiefly 

ofcholeOerin        tv»6          6*99 

Pixe^  ults «  -900         6-35 

Vesscts,  albumen,  Ac         ...  ia'4^ 

Anal)-sis  6  shows  the  composition  of  a  very  large  kidney  from  a 
man  aged  34,  who  died  of  acute  dropsy  a  month  after  taking  cold. 
There  were  general  anasarca  and  ascites.  The  lungs  were  healthy,  the 
Kvcr  large,  and  the  heart  small.  Each  kidney  weighed  13  ounces. 
The  surface  was  mottled  pale  and  red.  The  c-apsiilc  was  %-cry  easily 
niippcd  off.  The  texture  cut  almost  gristly.  The  section  of  the 
cortical  substance  was  pale,  of  the  natural  thickness,  but  of  a  fatt)' 
tppearance.  The  tufts  appeared  large  to  the  naked  eye  and  very  pale. 
The  matrix  very  distinct  and  much  more  abundant  than  natural,  in 
conset|ueDce  of  the  presence  of  a  quantity  of  glistening  material.    The 
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vessels  were  large,  and  ihcir  coats  thickened.    (C  B.  p.  87.     Mk.  B. 
4i8.    Lab.  a    VoL  III,  p.  160.) 
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7*>i 

Alkaliiw  udts     ... 

9* 

Eatlhr  alts 

...        -. 

14 
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Of  Ike  paitjt  Enlarccd  KMncj. — F.-itty  tnattcT  IS  foimd  in  connection 
with  the  vascular  and  secreting  structures  of  the  kidney  in  various  mor- 
ibid  contlilions,  and  sometimes  in  ver%'  Inrge  projwrtiotis.  This  morbid 
deposit  may  ocTcct  a  portion  of  a  urinifcrotis  tube  here  and  there  only, 
a  few  of  tlie  uriniferous  tubes  in  one  part  only  of  the  kidney,  or  almost 
every  one  of  them  throughout  the  entire  organ.  And  instances  are 
not  itiicommon  in  which  oil  jjlobulcs  are  present  in  large  numbers  in 
every  structure  of  the  kidney.  It  is  a  remarkable  Cict  in  connection 
with  this  important  patliulogical  change  that  at  least  in  some  animals 
a  highly  fatty  sute  of  tlic  secreting  tubes  of  the  kidney  is  not  incom- 
patible with  what  at  any  rale  seems  not  to  be  an  unhealthy  state.  If  the 
student  desires  at  any  time  to  examine  a  kidney  in  a  sute  of  (alty 
degeneration  he  has  only  to  make  a  thin  section  of  the  kidney  of  a 
full-grown  cat.  A  very  large  proportion  of  the  London  cats  have 
kidneys  in  an  extreme  state  of  fatty  degeneration.  I  have  examined 
ihe  kidneys  of  from  twenty  to  tliirt)-  apparently  healthy  animals,  and 
have  found  in  every  one  much  fatty  matter.  In  the  following  anal)'5is 
of  the  cortical  portion  of  tlie  kidney  of  a  London  cat,  nearly  one-third 
of  the  solid  matter  of  the  kidney  was  found  lo  consist  of  faL  It  is  very 
remarkable  that  the  cat  should  remain  in  a  state  of  apparent  health 
and  vigour  although  its  kidney  contains  a  very  high  percentage  of  fat 
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A  thin  section  of  a  pan  of  a  tube  from  the  cortex  of  a  cat's  kidney 
is  represented  in  pi.  X,  tig.  54.  In  many  cxsec  the  tubes  appear  to 
be  so  fully  occupied  with  oil  globules  that  the  nuclei  or  masses  of 
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iiul  matter  are  quite  invisiMe  ir  the  specimen  !s  examined  in  the 
ordiiuiy  manner.  If,  howe\'er.  ihe  kidney  be  suioed  with  carmine, 
"How  to  Work  with  the  Microscope,"  4th  ed.,  p.  107,  "The  Micro- 
in  Medicine,"  3rd  cd.,  p.  53,  the  germinal  matter  is  readily 
cd  amongst  the  oil  globules.  In  the  same  w-ay  the  cells  and 
their  genninat  matter  may  be  demonstrated  in  the  liver  of  the  Ash, 
which  on  ordinary  examination  seems  to  consist  of  fatty  matter  only. 
The  tubes  containing  the  largest  amount  of  oil  are  those  upon  t})e 
flu&ce  of  the  organs,  and  these  are  the  oldest  Can  this  state  of 
kidney  so  general  among  domestic  cats  be  explained  by  the  over-feeding 
and  want  of  exercise  contingent  upon  their  mode  of  life  ? 

The  Large  WTiite  Fatty  Kidney  of  the  human  subject  exhibiting 
stellate  veins  on  tlic  surface  is  in  no  way  related  to  other  forms 
of  renal  disease.  It  seems  to  be  connected  with  that  habit 
of  body  which  is  associated  with  the  development  of  tubercle. 
It  may  be  traced,  at  least  in  some  instances,  to  changes  occurring  in 
the  kidney  at  a  very  early  ifcriod  of  life.  This  is  a  form  of  chronic 
disease  which  is  not  uncommon  in  young  people,  and  it  is  fre- 
tly  met  with  in  children.    Of  several  children  in  whom  there  is  an 

ditary  taint,  some  may  die  of  hydrocephalus  or  tuberculous  disease  of 
Ac  membranes  of  the  brain,  others  of  lung  disease,  others  of  mesenteric 
disease  or  tubercular  peritonitis,  while  some  become  rickety,  and  one 
or  two  die  of  enlarged  white  fatty  kidney.  This  disease  may  come  on 
after  scarlatina  ur  measles  during  childhoo<l,  and  maybe  attributed  to 
an  acute  attack,  or  it  may  develop  itself  more  insidiously  bclwceu  Uie 
lifteenth  and  twenty-fifth  years  without  any  warning.  There  is  not 
the  slightest  doubt,  as  Johnson  long  ago  stated,  th.it  this  form  of 
renal  disease  is  not  an  early  stage  of  the  contracted  kidney.  'ITiat  a 
white  kidney  may  reach  a  'Sr/y*'  siite  and  become  smalltr  is  tnie  enough, 
just  as  a  fatty  liver  may  become  smaller,  hut  it  is  not  an  early  stage 
of  disease  which  rucfssarily  precedes  chronic  wasting.  Neither  has 
the  large  fatty  liver  anything  to  do  with  cirrhosis.    The  two  conditions 

quite  distinct 

In  a  well-marked  specimen  of  this  form  of  fatty  kidney  the  fatty 
matter  is  found  accumuhted  in  the  cells  of  the  uriniferous  lubes  and 
many  of  the  oil  globules  lie  free  in  the  cavity  of  the  tubes  which  are 
sometimes  so  choked  up  that  the  central  canal  is  obliterated.  The  inter- 
tubular  capillanes  and  those  of  the  Malp^hian  bodies  are  also  alTecied, 
and  little  collections  of  minute  oil  globules  may  of^cn  be  seen  at 
intervals  in  their  walls.  The  change  often  commences  in  a  few  of  the 
tubes,  and  gradually  extends  until  the  whole  organ  is  affected.  The 
kidne>'  is  in  many  instances  much  enlarged  from  the  increase  in 
ntmiber  and  size  of  the  Eit  containing  epithelial  cells,  while  tts  colour 
is  very  pale. 
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The  quantity  of  Tatty  matter  in  the  conical  portion  of  a  fatty  kidney 
is  soinelimes  very  great  In  one  case  of  enlarged  fatly  kidney,  occurring 
in  a  girl  22  years  of  age,  I  found  in  100  parts  o(  cortical  substance 
20'35  of  solid  matter,  of  which  s'49  (more  than  onc-fourth)  consisted 
of  sulid  fat  Sit  "  Diseases  of  the  Kidney,"  by  Dr.  G.  Johnson, 
?■  44- 

The  following  is  an  example  of  a  feitty  kidney  which  was  somewhat 
enlarged,  but  the  colour  was  dark  and  the  structure  wa*  tinged  with 
bile.  The  patient  from  whom  it  was  obtained  was  vciy  corpulent  and 
died  suddenly.     (Lab.  R,  v.  I,  p.  59.) 
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I  have  foimd  many  excellent  examples  of  fatty  kidney  in  die  bodies  of 
young  persons  who  have  died  at  an  early  age  of  diabetes.  .Analysis  9  givc8 
(he  composition  of  such  a  kidney  from  a  girl  who  died  of  diabetes  At  the 
age  of  27  (M.  B.,  495.  L.  B.,  vol.  HI,  p.  j6).  The  kidneys  were  of 
about  the  natural  sl/c  and  of  the  usual  colour.  Their  consistence  was 
softer  than  usual,  and  the  tubes  were  quite  filled  with  epithelium  and 
appeared  choked  up  with  granular  matter  and  oil  particles.  Many  of 
the  tubes  were  wider  than  in  the  healthy  st.itc.  The  cells  were  pale, 
containing  much  oil.  and  were  vcr^-  large.  Much  free  granular  matter 
and  oil  particles  existed  in  every  part  of  the  sections,  pi.  X» 
fig-  55- 
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In  the  following  analysis  of  a  kidney  taken  from  a  girl  who  died  of 
diabetes,  age  1 9,  the  fatty  maner  was  not  in  the  cells  of  the  kidney 
but  between  the  tubes. 

Each  kidney  weighed  6\  ounces.  The  conical  substance  was  pale. 
The  pyramids  were  much  congested.  The  cortical  portion  presented 
the  whitish  appearance  often  observeil  in  fatty  kidney.  Upon  microsco- 
pical examination  the  tubes  were  found  to  be  large,  and  contained  well- 
formed  epithelial  cells  of  a  circular  form,  but  the  tubes  did  not  contain 
fat,  nor  did  they  vary  much  In  nice.  On  the  surfaces  of  the  tubes  and 
between  them  much  &cc  oil  was  found.  Acetic  acid  rendered  the 
sections  more  transparent,  so  that  the  condition  was  then  readily  made 
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out     No  cells  containing  fat  could  anyn-hcrc  be  detected,  but  in  all 
farts  of  the  kidney  the  epitliehum  coutd  be  distinct])-  seen. 
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Analyses  1 1  and  1 3  give  the  proportion  of  (atty  nutter  itt  two  other 
specimens  of  ordinar)*  fatty  kidney. 
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•f  ibr  Fatty  CAntrmrtlns  Ktdnejr. — One  oftlic  most  serious  forms  of 
renal  disease  is  that  m  which  the  formation  of  new  texture,  the  dqiosi- 
tion  of  fatly  matter,  and  shrinking  and  wasting  of  the  gtiind  tissue  arc 
proceeding  at  the  same  time.  The  occurrence  of  these  tlifFereni  changes 
tenders  diis  form  of  kidney  disease  most  dillicuk  to  investigate,  and  has 
given  rise  to  much  misapprehension  respecting  it.  Tubes  of  twice  ur 
thrice  the  normal  «-idth  are  often  seen  close  to  tubes  considerably  less 
than  the  natural  diameter.  Of  the  hrst,  many  are  choked  with  fat,  some 
loaded  with  epithelium,  and  others  filled  with  glistening  material.  In 
some  of  the  wasted  lubes  alt  traces  of  original  structure  have  entirely  dis* 
appeared.  Not  far  off  from  these,  perhaps,  lubes  may  Ijc  seen  in  which 
Utile  departure  from  the  Dormal  characters  can  be  discerned. 

I  have  known  cases  of  this  condition  orriirring  in  young  healthy- 
looking  men.  who,  aJlhough  they  would  not  be  called  intemperate,  had, 
nevenheless,  lived  far  too  freely  during  several  years.  I'he  attack  may 
come  on  as  one  of  slight  acute  dropsy.  TheurineconUiinmg  a  large  {[uan- 
tity  of  albumen  and  being  of  fair  spedfic  gra^-tty,  about  loao  or  higher. 
There  is  usually  Uttle  cedema,  and  for  some  time  the  ai>%  appears  likely 
to  progress  favourably.  But  the  albumen  docs  not  diminish.  In  some 
tnstaocest,  vomiting  and  head  8)in|)tom3  come  on  after  two  or  three 
month*,  and  the  patient  -soon  dies.  The  symptoms  m.iy  not  have  been 
mt  all  urgent,  and  up  to  within  a  week  or  t^'o  of  the  patient's  death, 
there  may  have  been  nothing  in  his  appearance  to  lead  us  to  suspect 
the  extremely  fatal  form  of  di.scai>c  from  which  he  wa.s  suffering. 

Even  a  careful  examination  of  the  urine  does  not  always  enable  us 
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to  discover  the  nnture  of  the  disease.  In  one  of  these  raws  I  failct!  to 
detect  .iny  caj^ts  whatever,  although  ihc  urine  was  frequently  examined; 
in  another  only  a  few  were  found,  with  a  very  few  &t  cells  tnter- 
Bpersed. 

In  some  rapidly  fatal  cases  of  this  fDmi  of  renal  di^iease  I  have 
noticed  that  the  heart's  action  was  feeble,  and  at  the  post  mortem  ex- 
timinacion  ihe  heart  was  found  to  be  much  smaller  than  natural.  No 
doubt  a  small  heart,  a  weak  circulation,  very  liberal  diet,  and  hard  work 
would  conduce  to  disease  of  the  kind  uoder  consideration.  Persons 
suffering  from  it  may  not  be  aware  that  anything  is  the  matter  even  up 
to  a  very  few  weeks  before  death.  They  are  often  full  coloured, 
well  nourished,  and  arc  perhaps  considered  by  themselves  and  their 
friends  to  he  fn  thoroughly  good  health.  The  j>atient  perhaps  first 
consults  the  practitioner  on  account  of  obstinate  vomiting,  giddiness, 
and  feeling  of  heaviness  about  the  hca.d,  and  dimness  of  sight  At 
this  lime  there  may  be  little  to  direct  the  attention  to  llie  kidney  ;  but  - 
if  the  practitioner  examines  the  urine,  he  may  tind  a  very  large  quantity  ■ 
of  albumen  present.  I  have  seen  case!>  in  which  nausea  and  headache 
were  tlie  only  symptoms  complained  of,  and  have  been  surprised  lo 
find  after  examination  evidence  of  advancc<t  kidney  disease.  In  such 
cases  death  sometimes  occurs  almost  suddenly,  and  at  a  comparatively 
early  period  of  the  disca.sc.  Ocrasionnlly  it  is  snsix-ctcd  that  death 
h.is  resulted  fi'om  the  adminbtration  of  jioison.  It  is  very  imponant  to  m 
bear  in  mind  that  very  small  doses  of  opium  may  induce  profound  coma 
from  which  tlic  pmietil  never  rallies-  If  the  patient  becomes  thin,  and  the 
ijuaJUity  of  blood  in  his  body  very  gradually  and  naturally  reduced,  his  ■ 
chances  of  living  for  some  months  or  even  a  few  years  are  verj*  much 
increased.  In  this  case  the  kidnej-s  become  small,  and  are  perhaps 
extremely  wasted  by  the  lime  death  occurs.  See  p.  5a. 

Persons  suffering  from  fatty  contracting  kidney  occasionally  present 
themselves  for  life  assurance,  and  unless  the  life  is  refused  on  the 
ground  of  doubtful  habits,  which  is  probably  not  unfrequently  the  decision, 
the  c.i.'ic  may  be  taken  and  the  life  dn>p  within  a  month,  the  proposer 
himself  not  having  been  aware  he  was  til  at  the  time  he  assured. 
Nothing  but  an  examination  of  the  urine  in  cver\'  case  can  protect 
life  assurance  offices  from  occasional  serious  losses  of  this  kind.  Well- 
nourished  men  who  appeared  to  have  been  in  robust  healih,  have  been 
suddenly  sei/ed  with  epileptic  fits  which  have  rewsted  all  treatment, 
and  proved  fatal  within  twenty-four  hours. 

A  very  good  example  of  this  form  of  disca.<ie  is  recorded  befow,  but 
in  this  instance  the  nature  oC  the  malady  was  apparent  from  the  first. 
(T.  C,  %-o!.  XI,  p.  4-  Notes  taken  by  Mr,  Oliver  Penfold.)  The 
patient  was  a  boiler  rivetier,  and  therefore  acaistomcd  to  hard  work, 
and  exposed  to  great  heat,  cold,  and  wet     He  was  only  Iwenty-fivc 
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years  of  age,  but  had  drunk  ten  or  hvclvc  ounces  of  spirit  per  diem  for 
three  or  four  years.  He  had,  ncvcnhclcss,  enjoyed  good  health.  Five 
months  Iwrfore  he  came  under  my  care  he  appears  to  have  "  caught 
cold."  The  letjs  soon  lit-gan  to  swell.  At  this  time  the  arine  probably 
roatained  albumen.  When  he  came  iuio  the  ho-spital  he  was  rather 
itwH  for  his  age,  and  although  he  was  becoming  a  little  pallid,  he  would 
have  been  misukcn  xt  times  for  a  roan  m  sound  health.  The  urine 
was  of  sp.  gr.  1034,  and  contained  more  than  half  its  volume  of 
albumen.  Numerous  granular  casts  some  of  which  contained  oil  and 
free  oil  globules,  and  a  few  "  wa:i:y  "  casts  of  considerable  diameter,  were 
found  in  the  deposit  of  the  tirine.  l"he  qujvnlity  of  urine  passed  varied 
from  20  to  So  ounces  in  the  twentj--four  hon'rs,  and  the  specific  gravity 
was  usually  about  1030.  The  secretion  of  so  large  a  quantity  of  urine 
of  good  specific  gravity  could  hardly  have  occurred  unless  a  considei^ 
able  amount  of  healthy  serreting  structure  remained  at  this  time.  My 
fnend  Dr.  Berrell  found  that  an  ounce  of  the  urine  contained  nearly 
five  grains  of  dry  albumen.  Oa  some  days  the  patient  passed  more 
two  hundred  and  fifly  graiiu  of  this  substance. 
The  patient  was  treated  with  hoi  air  bath^  .ind  moderate  purgation, 
but  relief  was  only  temporary.  Headache  and  vomiting  came  on  after 
he  had  been  in  the  hospital  about  t*o  months,  and  troubled  him  from 
lime  to  lime  till  he  died,  three  months  after  admiftsion  and  eight  after 
the  first  appearance  of  symptoms  of  renal  disease.  He  continued  con- 
»dotis  almost  to  the  time  he  died. 

p.  «. — There  was  general  l)ut  slight  anasarca.  The  adipose  tissue 
had  not  been  absorbetl,  and  a  layer  an  inch  in  thickness  was  found  be- 
neath the  skill  of  the  abdomen. 

The  /u»g3  were  congested  ;  the  right  weighed  eighteen  and  the  left 
fourteen  jnd  a-half  ounces.  At  the  bases  were  nodules  of  lung  tissue 
*-cry  highly  congested,  but  even  these  floated  in  water.  There  was  no 
6uid  in  the  pleura  or  pericardium,  nor  were  any  adhesions  delected. 

The  JIuarf  was  firmly  contracted,  hut  very  small  for  a  man  of  the 
patient's  size  and  strength.  In  each  ventricular  cavity  was  a  firm  clot 
which  extended  into  the  large  arteries. 

The  peritoneum  contained  about  a  pint  of  brownish  fluiti  and  n 
good  deal  of  loose  yellowish  Ij-mpb.  The  /hvr  weighed  seventy-eight 
ounces ;  its  surface  was  smooth  and  its  texture  firm.  The  r/>/een  weighed 
fourteen  ounces. 

The  'V'^/  iiift^'  uvigAcJ  niit  and  a-half,  and  tht  Ifft  ten,  ounca.  The 
capsules  i>celed  off  easily.  The  surface  of  the  kidney  was  mottled,  and 
Ihe  vessels  of  the  pyramids  ront.iincd  much  d.irk  blood.  The  cortical 
substance  was  plentiful,  and  here  and  there  small  white  spots  could  be 
discerned  l>ing  embedded  in  a  tissue  which  exhiliitcd  generally  a 
reddish  hue. 
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I  propose  now  to  consider  the  minute  changes  which  occur  in  this 
common  form  of  renal  disease,  for  these  seem  to  have  been  very  UtUe 
studied  in  Uieir  details.  The  kidne)'s,  it  1*111  be  observed,  weighed 
nearly  twenty  ounces-  The  cortex  was  not  wasted.  The  surface  of 
the  section  was  mottled,  and  the  pyramids  much  congested.  It  ts 
worthy  of  remark  that  at  the  time  of  the  ]>atient's  death  there  was  an 
inch  of  fat  over  the  abdominal  paricties.  His  muscles  were  still  lar^jc 
and  well  tleveloped,  so  that  the  man  was  in  a  good  state  of  outiition 
when  he  died.  Two  months  before  his  death  his  appearance  was  that 
of  a  healthy  man,  but  at  tliat  lime  advanced  structural  alterations  must 
liave  existed  in.  the  kidney.  A  thiu  perpendicular  section  of  the  cortex 
is  represented  in  pi.  XI,  figs.  57,  58,  and  in  pi.  Xlt,  fig.  64.  Even  in 
the  small  area  figured,  the  results  of  complex  morbid  changes  may  be 
discerned.  Here  and  there  large  collections  of  oil  globules  form  veiy 
distinct  objects,  and  by  reflected  light  appear  as  white  spots.  In  some 
of  these  cr)'sialline  fatty  matter  has  separated  from  the  oily  fat,  as  seen 
in  the  lower  jiart  of  the  specimen,  fig,  64,  to  the  IcfL  Many  of  the  oil 
globules  are  seen  distinctly  in  the  cavity  of  the  tubes,  but  numerous 
collections  are  free,  and  probably  occupy  the  position  formerly  filled  by 
tubes  and  Malpigliiau  bodies  which  have  wasted,  iiome  having  completely 
disappeared. 

In  all  the  drawings  familiar  to  roe  the  very  narrow  tubes  seen  in  my 
specimens  have  been  in  great  part  or  entirely  omittc<l,  and,  a»  well  as  the 
iiilertubular  capillaries,  have  been  included  in  Uie  term  "  jndefiniie  granu- 
lar matter,"  or  "  hypcrtrophicd  connective  tissue  or  matrix."  Some  of  the 
tubes  are  so  large  and  prominent  that  they  alone  seem  to  have  attracted 
attention  and  the  very  small  ones  have  escaped  notice.  The  identifi- 
cation of  tlie  remains  of  the  secreting  tubes  is,  however,  important,  lot 
it  leads  us  to  adopt  a  conclusion  concerning  the  changes  through  which 
the  tube  has  passed  in  its  degeneration,  which  is  quite  at  variance  with 
the  views  generally  lield.  The  changes  seem  to  result  simply  from 
wasting  or  shrinking  of  the  secreting  striicture,  while  there  is  no  evidence 
whatever  of  the  contraction  of  the  matrix  and  the  constxiuenl  constric- 
tion of  the  tubes  at  intervals,  which  has  been  generally  accepted 
as  the  explanation  of  the  change.  The  largest  tubes  are  usually  filled 
with  wide  transparent  cajits^ 

The  epithelium  is  usually  very  narrow,  the  cells  smalt  and  irregularly 
scattCTed.  Sometimes  all  traces  of  epithelium  disappear  from  some 
pans  of  the  tubes,  ami  in  place  of  this  is  found  a  large  quantity  of 
actively  growing  germinal  matter,  which  mcreases  so  as  to  form  large 
collections  from  which  buds  or  oflsets  proceed  as  in  fig.  63.  Thus 
new  growth  occurs.  After  a  time,  perhaps  from  the  supply  of  nutrient 
matter  being  cut  ofT,  this  germinal  matter  dies,  and  large  oil  globules 
result.    These  collect  in  patches.    In  some  of  the  partially  wasted  tubes 
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the  ephhdium  is  completely  attere>(1  in  character.  Kach  mass  repre- 
senting perhaps  an  original  cell  is  composed  entirely  of  germinal  matter 
and  the  shape  of  these  appears  lo  be  determined  by  mutnal  pressure, 
as  they  slowly  grow  closely  packed  within  the  narrow  tube.  In  each 
aass  several  nuclei  are  often  present.     St/  hg.  59. 

The  Vfsstit  are  very  much  altered  in  character.  The  walls  of  the 
intcrtubular  capillaries  as  well  as  Ihose  of  the  Malpighian  bodies  arc 
much  thickened  but  perfectly  transparent,  pt.  XI,  fig.  60.  Many 
of  the  capillaries  conuin  a  quantity  of  granular  material,  in  which 
masses  of  germinal  matter  are  embedded,  but  nowhere  can  an  unaltered 
red  blood  corpuscle  be  found.  Numerous  bacteria,  fig.  61,  have  been 
developed  in  the  vascular  contents.  It  is  therefore  certain  that  ihc  cir- 
culation in  these  tubes  ccaserl  a  considerable  time  before  death  occurred. 
It  is  difficuh  to  &x  the  period,  but  it  must  have  been  long  enough  to 
permit  of  the  complete  diuntegnttioo  of  the  red  blood  corpuscles.  I 
found  capillaries  with  the  cuntents  just  referred  to  in  every  part  of  the 
kidney.  The  w-oBs  of  the  small  arteries  were  much  thickened,  but  as 
this  change  occum  in  many  different  forms  of  kidney  disease,  it  will  be 
more  convciuent  to  consider  it  further  on. 

Manx. — The  appearances  I  have  represented  in  fig,  57,  show  ihat 
much  of  the  texture  which  ha.s  la-en  often  described  as  'matrix  hyper- 
trophie<^l,'  really  consists  of  altered  tubes  and  vessels  with  thickened  walls. 
Transparent  coaguUble  lymph  appears  to  have  transuded  through  the 
Tiscular  iralls  or  to  have  been  formed  by  some  of  the  germinal  matter 
present,  and  to  have  led  to  the  thickening  of  the  capillaries  and  walls 
of  the  tubes. 

It  seems  to  me  that  the  morbid  appearances  above  described  result 
from  different  processes  which  have  been  going  on  simultaneously— 
the  process  of  wasting  and  shrinking, — the  addition  of  new  material 
from  the  blood, — and  the  process  of  fat  deposition  and  accumulation  in 
the  subsunce  of  the  cortical  part  of  the  kidney.  The  changes  exactly 
correspond  with  those  which  occur  in  the  liver  and  oftentimes  in  the 
very  same  subjects.  At  first  tliere  is  increased  vascularity  and  consi- 
derable increase  in  size  of  the  tubes  which  become  distended  with  cells. 
In  some  places  much  fatty  matter  is  formed  in  these.  After  a  time  the 
secreting  structure  waiites  and  shrinks  in  places,— or  in  one  spot  there 
is  increase  in  bulk  from  the  accumulation  of  fat,  while  immediately  con- 
tiguous to  this  there  is  shrinking.  It  is  probable  ttiat  some  of  the  fatly 
matter  which  has  been  deposited  is  afterwards  absorbed.  And  it  is 
possible,  if  the  patient  live  long  enough  that  the  Uvcr  and  kidney  may  lose 
the  greater  proportion  of  the  fatty  matter  which  has  been  deposited,  and 
become  much  reduced  in  volume.  After  death  we  say  tliat  the  liver 
is  cirrhoscd,  and  the  kidney  may  be  adduced  as  an  example  of  the 
■mall,  hard,  contracted  kidney,  with  wasted  cortical  structure,  though 


66 


FATTY   CONTRACTING  KIDNEV, 


differing  in  many  particulars  from  the  form  described  in  p.  52.  The 
form  of  renal  disease  under  consideration,  is  doulnlcss  the  one  which 
has  led  Frerichs  and  others  to  conclude  that  the  large  white  kidney  is 
but  an  early  stage  of  the  small  contracted  kidney,  and  the  view  is  perhaps 
correct  as  regards  some  cases  uf  this  particular  form  of  enlarged  kidney, 
but  it  has  no  wider  or  more  general  application.  This  disease  is  quite 
distinct  from  the  large,  pale,  fatty  kidney  of  scrofulous  persons  referred 
to  in  p.  58.  Like  the  corresponding  condition  of  the  liver  the  form 
of  renal  disease  under  consideration  occurs  in  highly  fed,  well  nourished 
persons,  and  often  destroys  life  while  the  body  is  yet  very  fat.  I  bclic\-c, 
in  many  cases  the  affection  of  both  glands  is  the  direct  consequence  of 
over  eating  and  drinking,  especially  beer  and  porter,  and  in  noj  a  few 
instances  is  brought  on  by  that  mobt  unnatural  modem  fashion  of 
passing  twelve  hours  of  the  day  almost  without  food,  and  then  taking 
at  one  meal  a  quantity  far  too  large  for  solution  and  absorption  without 
all  die  organs  concerned  in  those  processes  being  strained. 

In  analysis  13,  the  composition  of  the  kidney  of  a  man  who  died 
suddenly  from  this  form  of  kidney  disease  is  given.  Of  one  kidney 
nothing  rcmaine<l  but  a  mere  cyst,  the  siic  and  shape  of  the  original 
organ.  This  change  had  resulted  from  the  ureter  having  been  blocked  tip 
by  an  almond-shaped  calculus,  which  was  impacted  close  to  its  opening 
into  the  bladder.  The  other  kidney  was  larger  than  natural.  Its  sur- 
face was  smooth,  and  evenly  mottled  with  white  and  jiink  spots.  The 
white  patches  consisted  entirely  of  lubes  filled  with  fatly  matter.  There 
were  a  few  cells  containing  oil,  but  for  the  most  part  the  fat  was  depo- 
sited in  very  minute  globules  and  granules.  Upon  section  the  cones 
were  seen  to  be  well  defined  and  of  a  red  colonr,  lying  in  a  mass  of 
]Kile  mottled,  cortical  substance.  Some  of  the  tubes  were  transparent 
and  containetl  delicate  circular  epithelial  celU  without  the  slightest  trace 
of  fat  'Ilie  muscular  substance  of  the  heart  of  this  |>aticnt  appeared 
healthy  and  had  not  undergone  fatly  degeneration  (I«  B.  VIII,  p.  75, 

M.  B.  49<) 

AKALVSI8  ij. 

Wiiter  ...  ...  .,.  ...        80-84. 

Solid  matter ...  ...  ...  ...        l^'ifi 

Choleilcrine  and  other  fiittj'nuittcr      ...  479 

Fined  ullt...  ...  ...  ...  t'oj 

The  following  is  an  analysis  of  a  kidney  which  contained  less  than 
the  usual^  proponion  of  solid  matter : — 

ANALYSIS   14. 
Watci  ...  ...  ...  ...        &yt 

Sulid  iruiHcr  ...  ...  ...         |6'9 
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In  another  case  (E.  M.,  vol.  X[I,  p,  S^),  loo grains  of  the  cottexof 
the  Itidney  contained  1 7  grains  of  sulid  m:iHcr. 

Below  is  an  analysts  of  a  kidney  which  was  one-thirrl  larger  than 
natural,  but  which  was  probably  uTTder^oing  the  process  of  contraction. 
The-  cortical  substance  was  of  a  light  fawn  colour  and  was  thidcly  inter- 
spersed with  little  nodules  of  fatly  matter.  'Hie  external  surface  of  the 
kidney  wa.<t  smooth;  its  subslancc  was  brittle,  but  not  soft  (i^b.  R, 

vol.    1,   JK    136). 

AKALTSIS   ^5. 

WatCT         ...  ...  •..  ...  79*9 

Solid  matter  ...  ...  ...  it  1 

Fatty  maner  ...  ...  ...  3*954 

Aninud  matter,  including  Tc»cb  sod  \  19-001 
renal  tUsae        ...            ...            / 

Fhied  «il8  ...  ...  ...  i"OS5 

or  tke  ■•..ouifd  AnTlald  waxy  ar  Alkunrinnuii  Dr.irrnf-nui'im.^The 

amyloid  or  wax -like  kidney  is  pale  in  every  pan,  more  or  less  translucent, 
often  larger  than  natural  and  from  the  cut  surface  serous  fluid  may  be 
wiueeied,  but  very  little  blood  escapes  from  the  vessels,  The  tissue  of  the 
kidney  somewhat  resembles  that  of  the  amyloid  liver  in  appearanre.  In- 
deed the  liver,  kidney,  and  spleen  may  be  affected  in  the  same  way.  The 
kidney  is  seldom  enlarged  in  the  same  degree  as  the  liver  which  often 
weighs  as  much  as  eight  or  nine  jwunds  even  in  children.  Mere  traces 
of  latty  matter  are  present  in  organs  thus  affected.  The  disease  is  most 
common  between  the  ages  of  twenty-five  and  forty-five.  It  usually  comes 
on  very  insidiously,  and  may  not  prove  fatal  for  several  years,  .'\myloid 
kidney  seems  to  be  connected  with  that  kind  of  constitution  in  which 
tubercular  affections  arc  prone  to  manifest  themselves  under  circum- 
sunccs  different  to  those  which  favour  the  production  of  amyloid 
disease.  Amyloid  kidney  and  liver  are  sometimes  aiisociatett  with 
I>hthisis,  and  commonly  with  scrofufous  and  syphilitic  caries. 

The  urine  is  usually  pale,  is  often  passed  in  considerable  t|uantity, 
and  is  sometimes  of  high  density.  It  often  contains  a  smaU  quantity  of 
albumen,  but  the  amount  varies  much  at  different  periods  of  the  disease. 
OocastoDally  so  large  a  quantity  is  present  that  the  case  may  be  mistaken 
for  one  of  enlarged  fatty  kidney.  The  depo&it  usually  contains  numerous 
casts.     Set  "  casts  "  in  pan  IV  of  this  work. 

There  is  emaciation  with  pallor  and  often  a  brownish  tinge  of  the 
skin.  In  these  cases  the  blood  is  poor  and  nnt  unusually  contains  ex- 
cess of  white  coritusclcs.  The  quantity  of  blood  in  the  body  is  small, 
and  the  superficial  vessels  alter  vciy  little  in  calibre  at  different  times. 
Patients  who  have  long  been  the  subjects  of  it  cannot  blush.  The  heart's 
action  is  usually  very  feeble.  There  is  mark.cd  debility  and  gradual 
emaciation.  Dropsy,  slight  in  extent,  usually  comes  on  early.  The  de- 
bility, pallor  of  the  skin,  and  pale  colour  of  the  urine,  probably  depend 
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upon  ilic  small  number  of  red  blood  coqiusclcs  and  the  diminished 
artivitj-  of  oxidation,  Patients  suffering  from  this  form  of  disease 
seldom  die  from  uncmin. 

It  is  remarkable  thai  in  tlie  liver  Ihc  transparent  material,  upon  which 
the  increase  in  bulk  and  weight  depeods,  forms  a  part  of  the  cells  them- 
selves, while  in  the  kidney  it  seems  to  be  deposited  chiefly  in  connection 
with  the  arterial  and  capillary  walls.  The  secreting  cells  are  usually  much 
reduced  in  size,  but  the  urinifcrous  tube  is  often  enlarged,  the  greater 
pnrt  of  its  cavit)-  being  occupied  with  a  transparent  material,  allied  to 
but  not  identical  in  composition  with  the  translucent  amyloid  substance,  _ 
for  as  Dr.  G.  Stewart  has  stated,  the  material  in  question  does  not  I 
often  exhibit  the  characteristic  imline  reaction,  although  Dr.  Dickin&on, 
on  tlie  other  hand,  asserts  that  it  docs  so.  In  short,  the  irt>er  ail  is 
enlarged  by  tlic  presence  of  the  amyloid  tnatter  itself^  but  the  cells  in  the 
urinifcrous  tubes  are  for  the  most  part  wasted,  and  much  smaller  than 
riatuniL  Fatty  matter  in  minute  globules  is  not  unfrequently  found  in 
some  of  the  cells,  but  its  presence  is  not  invariable.  Fatty  matter  is 
also  sometimes  present  in  the  intcrtubular  tissue. 

The  quantity  of  albuminous  material  which  maybe  squeezed  out  oi 
organs  affected  by  this  disea-ie  13  very  great,  and  from  this  circumstance 
the  condition  was  teinied  by  the  older  observers  "albuminous"  or 
"serous"  liver  and  kidney.  Dr.  Budd  has  remarked  that  the  scjofulous 
liver  was  most  fre»]ucntly  foimd  in  young  persons  who  had  long  sufferea 
from  snrofulous  cartes,  and  that  there  was  some  cin-umstancc  connecletl 
with  ones  "  most  probably  \\\^  proira<Ud  suppuratwn  resuidag  from  iV," 
that  disposed  to  this  peculiar  form  of  disease.  Dr.  Dickinson  not  only 
adopts  this  view,  but  considers  that  all  cases  arc  to  be  attributed  to  the 
removal  of  certain  substances  from  the  system  (albumen  and  alkalies)  in 
discharge  of  pus  or  more  rarely  of  albuminous  m.itter  in  the  urine,  and 
he  tenos  this  affection  "  depurative  "  disease  of  the  kidney. 

The  transparent  glistening  material  to  which  the  increased  thick- 
ness of  the  co.its  of  the  arteries  and  capillaries  of  the  so-called 
amyloid  kidney  is  due,  exhibits  a  peculiar  reaction  with  iodine. 
An  aqueous  solution  of  this  substance  tinges  it  of  s  red  brown 
colour,  while  healthy  tissue  is  coloured  yellow  under  the  same  circum- 
stances. Virchow  considered  that  the  glistening  matter  was  closely 
allied  to  starch,  and  therefore  called  it  amyioid  matter,  but  further  inves- 
tigation has  proved  ih.it  it  is  quite  exceptional  to  obtain  a  blue  or  even 
greeni-sh  colour  by  the  action  of  iodine  and  sulphuric  acid.  The  mate- 
rial in  question  cannot  be  converted  into  sugar  like  the  amyloid  matter 
to  he  obtained  fn>m  the  healthy  liver,  and  Kckulc  has  proved  that  it 
contains  much  nitrogen,  and  is  more  closely  allied  in  composirion  to 
albumen  and  fibrine  than  to  a  starch  or  celhdose  Moreover,  it  has  been 
shown  !)>•  Friederich,  that  the  amyloid  reaction  is  obtained  by  testing 
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old  decolourised  fibn'ti  Hi'th  icxline  and  sulphuric  acid,  and  Dr.  Dickin- 
son has  obtained,  by  dissolving  rlbrin  in  dilute  hydrochloric  acid,  and 
subsetjuent  evaporation,  a  gelatinous  subsiancc,  which  he  term^  "de- 
aJludised  fibrin,"  whicli  e\hibiu  ihe  reactiooft  of  itie  so-called  amyloid 
matter  in  the  kidney  (Albuminuria,  p.  171).  This  ob&crvcr,  in  fact, 
regards  the  socalied  waxy  or  amyloid  matter  which,  as  has  Long  been 
well  knonm,  exhibits  an  acid  reaction,  as  fibrin  deposited  in  an  insoluble 
form,  in  consequence  of  being  deprived  of  the  alkali,  by  which  it  is 
ordinarily  held  in  solution.  By  a  purely  chemical  theory  of  this  kind, 
however,  neither  the  formation  of  such  a  morbid  deposit  as  this,  nor  the 
production  of  a  healthy  tissue  can  be  explained.  Kiihnc  and  Roudneff 
state  that  amyloid  is  Dot  soluble  in  dilute  hydrochloric  acid,  while 
Dr.  IMckinsun  says  that  it  Ls  dissolved  by  the  acid.  This,  however,  is 
by  Qo  means  the  only  fact  in  izonnection  with  this  bnibjei:c  upon  which 
authorities  difler.  Dr.  Wilks,  in  1855,  states  that  the  whole  series  of  cases 
adduced  by  him,  containing  ninety-six  examples,  "proves  indisputably 
that  the  disease  is  one  implying  a  long  standing  and  deep-seated 
cachexia,"  while  Dr.  Dickinson,  writing  only  one  year  aAerwards,  saj'S, 
that  it  is  necessary  to  abandon  the  view  "  that  the  riiscajic  is  necessarily 
connected  with  any  especial  cachexia  or  specific  diathesis." 

Kiihne  and  RouclnefT  (Vircliuw's  Archiv,  vol  XXXIII)  obtained 
amyloid  (rom  the  tissues  as  foliowa.  'ITic  texture  was  first  extracted  with 
cold  water  and  very  dilute  acids,  and  then  digested  in  arti^cial  gastric 
juice  for  some  time  at  a  temperature  of  100°.  Cholesterin  and  fats  were 
afteiwardj  removed  by  alcohol  and  ether.  Like  die  tissues  frum  which 
it  has  been  extracted  the  reaction  of  this  substance  n-ith  iodine  differs 
much.  Sometimes  only  a  brown  colour  results,  in  aUier  cases  a  violet, 
and  in  some  insunccs  with  iodine  and  sulphuric  acid  a  brilliant  blue  is 
brought  ouL  According  to  these  observers  the  pure  amyloid  matter  is 
not  soluble  in  dilute  acetic,  hydrochloric,  nitric,  or  sulphuric  acids. 

Amyloid  matter  is  deposited  in  small  projiortion  in  many  fonns  of 
hepatic  and  renal  disease,  but  I  conceive  few  pathologists  would  ])lace 
these  in  the  same  category  as  undoubted  instances  of  amyloid  Hver  or 
kidney.  To  tlic  difference  of  opinion  as  to  what  is  entitled  to  be 
regarded  as  amyloid  must  be  attributed  some  of  the  discrc|xincies  IQ 
articles  upon  the  disease.  In  many>  cases  where  there  is  only  slight 
deposition  of  matter  exhibiting  an  amyloid  reaction,  tliis  is  not  the 
essential  or  most  important  characteristic  change.  Fatty  degeneration 
or  wasring  of  the  secreting  structure  may  kill  the  patient,  and,  although 
faint  traces  of  amyloid  matter  may  be  detected  in  the  organ,  the  con- 
dition is  not  amyloid  kidney.  Some  of  the  cases  ad>-anced  by 
Dr.  Dickinson  as  examples  of  'depurativc  disease*  would  not  I  think 
be  regarded  by  many  as  instances  of  the  affection  known  hitlierto  as 
waxy,  amyloid,  or  laidaceous  disease.     Dr.  Dickinson  seems  to  rely 
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implicitly  upon  the  iodine  test,  and  any  Icidney  which  exhibits  In  places 
ihc  brown  colour  would  be  regarded  bjr  him  as  an  example  of  *  dcpu- 
rativc  disease' 

If  the  •depurative'  theorjr  is  true  there  ought,  one  would  thinV,  to 
be  some  qiiantitati%'e  relation  between  the  pumlcnt  dischaigc  and  the 
development  of  the  amyloid,  but  In  some  cases  of  waxy  liver  where  the 
organ  weighed  eight  or  ten  pounds,  no  hisloiy  of  purulent  discharge  was 
obtained,  and  T  cannot  think  that  to  attribute  llie  disease  in  these  cases 
to  alliuminuria  in  any  way  strengthens  the  d«purative  theory.  On  the 
other  hand  cases  of  long  continued  purulent  discharge  frcciucntly  occur 
without  any  amyloid  degeneration  being  discovered.  To  me  it  seems 
more  reasonable  to  consider  the  waxy  disease,  the  piirulcnc  dischaige, 
the  disease  of  bonp,  or  ttibcrric,  where  it  exists,  as  the  result  of  some 
cause  or  condition  common  to  them  all,  than  to  looV  upon  the  firet  as 
the  consequence  of  one  or  other  of  the  latter  morbid  stales.  Much 
stronger  evidence  than  has  yet  been  advanced  is  I  think  required  to 
justify  the  conclusion  that  any  disease  results  from  a  withdrawal  of  so 
much  potash  and  soda  from  the  system,  and  that  the  amyloid  deposit  is 
of  the  nature  of  a  '  residuum.'  Is  it  probable  that  the  loss  of  one- 
fifth  of  the  alkalies  in  a.n  amyloid  as  compared  with  a  healthy  liver 
expresses  more  than  one  of  the  Icm  important  points  in  which  the  two 
differ?  These  purely  chemical  theories  of  great  pathological  changes 
arc  generally  very  disappointing.  Alkalies  and  foods  rich  in  albumen 
may  be  given  to  compensate  for  the  loss  of  alkali  and  albumen,  but 
such  irratment  will  exerl  little  influence  upon  true  amyloid  disease  of 
li\-er  or  kidney.  Dr.  Dickinson  seems  to  think  that  the  deposit  aifects 
the  small  arteries  first.  He  says  "  a  morbid  deposit  first  appears  in  the 
wails  of  small  arteries,  then  penetrates  their  coals,  and  subsequently 
infiltrates  the  neighbouring  tissues"  (Mcdico-Chir.  Trans,  for  1S67). 
Dr.  Grainger  Stewart  states  that  the  change  commences  in  the  capillaries 
of  the  M.nlpighian  body,  and  my  observations  entirely  confirm  his  con- 
clusions, for  I  have  never  seen  a  sj)edmen  in  which  the  arteries  were 
affected  in  which  also  thickei>ed  capillaries  could  not  be  foimd,  and 
se\'er&I  circumstances  lead  me  to  think  that  the  capillaries  are  invariabljr 
first  affected. 

After  amyloid  disease  is  established  there  most  be  insufScient  oxida- 
tion in  all  jmrts  of  Ihe  organism,  while  at  the  same  time  there  is 
increased  growth  of  llic  germinal  matter  of  the  blood  which  is  intimately 
concerned  in  the  production  of  fibrinous  material.  The  state  of  the  liver, 
kidney,  and  spleen,  is  of  great  interest  in  connection  with  the  fact  of 
the  reiluced  quantity  of  blood  and  the  deficiency  of  the  red  blood 
corpuscles  in  the  subjects  of  this  discaJie.  The  while  blood  corjmscles, 
the  corpuscles  in  the  lymphatic  glands,  those  in  the  solitary  glands  of 
the  alimentary  canal,  and  In  the  Malptghian  corpuscles  in  the  splceo 
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are  considerably  increased  in  number,  and  as  would  be  supposed  the 
librin>Iike  material  formed  by  these  closely  allied  forms  of  germinal 
nutter  isniuch  increased  in  proportion  and  is  deposited  in  the  capillaries, 
lod  external  to  them,  as  well  %s  in  the  walls  of  the  ^rnall  arteries,  to 
their  great  detriraenL  The  contractility  of  their  coats  is  destroyed  and 
their  channels  reduced  often  to  less  than  half  the  diameter  in  the  healthy 
state.  In  the  vessels  of  the  brain  and  spinal  cord,  the  mode  of  deposi- 
tion of  the  new  material  may  be  very  successfully  studied.  The  masses 
of  genninal  matter  external  to  the  vessels  here  exist  in  great  number  in 
perivascular  S|)accs  whitJi  are  supposed  by  some  to  communicate  dia-clly 
with  the  lymphatics.  The  corpuscles  gradually  |jruducu  a  quantity  of 
a  form  of  connective  tissue  which  adds  very  much  to  the  ttiickness  of  the 
arterial  wall,  while  the  calibre  of  the  vessel  becomes  almost  obliterated. 
These  changes  may  proceed  to  such  an  extent  that  at  last  the  small 
artery  may  become  a  mere  cord  of  transparent  tissue  without  any  central 
canal     Capillaries  undei^o  a  similar  change.     PI.  XH,  fig.  65. 

•r  Uw  Tliiclwnliic  •t  Ihc  WMlla  of  lh«  Smalt  Arl«rl«a  of  the  U\antf. — 
One  of  the  most  frequent  alterations  met  with  in  many  forms  of  chronic 
kidney  disease,  and  constantly  present  in  that  particular  affection  con* 
tidered  in  the  last  section,  is  a  thiclcencd  state  of  the  arterial  walls, 
wrongly  termeci  hypertrophy.  In  many  cases  tliis  has  proceeded  to  such 
an  extent  that  the  exlenul  diameter  of  very  small  arteries  ci)uals,  or  is 
greater  than  that  of  the  uriniferous  tubes.  There  is  much  difference  of 
opinion  concerning  the  manner  in  which  the  change  in  question  is 
bron^t  about.  Attention  was,  I  think,  first  drawn  to  the  thickened 
state  of  the  arteries  in  di.scased  kidneys  by  Dr.  G.  Johnson,  in  his  work 
on  kidney  dtscascs.  Very  recently  llie  same  observer  *  lus  expressed 
the  opinion  that  this  so-called  "hypertrophy"  of  the  arterial  walls  is 
due  to  the  "conunued  over-adion  of  the  small  arteries  in  antagonism  to 
the  heart." 

This  theory  is  not,  I  think,  very  satts&Lctory,  for,  to  say  the  least,  it 
is  more  probable  that  in  the  morbid  change  in  question  the  action  of 
the  arterial  coats  is  diminished  than  that  it  is  increased,  while  it  is 
most  difficult  to  tindersiand  how  anything  hke  over-aaian  can  possibly 
occur.  It  has,  I  think,  been  too  hastily  assumed  that  the  thickening  is 
really  hypertrophy  of  the  muscular  coats  uf  the  arteries.  If  thib  thick- 
ening is  to  be  regarded  as  MypertropAy,  it  is  unquestionably  associated 
with  greaf  thange  and  df^eHerathit  _vf  thr  normal  tuiue.  The  new 
tissue  added  is  completely  destitute  of  the  properties  charactcri.-itic 
of  the  healihy  structure.  It  is  true  that  we  speak  of  hypertrophy 
of  the  muscular  coat  of  the  intestine  and  of  the  bladder,  although 
the  tissue  may  have  lost  all  contractile  power ;  but  it  is  obvious  that 
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the  word  "  hyjiertrophy "  is  inapplicable,  and  ought  to  be  restricted 
to  those  cases  in  which  there  is  not  only  increased  bulk  but  an  increased 
development  of  a  tissue  without  impairment  of  function.  In  "  h)'pcr- 
trophy  "  of  the  heart  and  of  the  muscles  of  the  Umbs,  there  is  increased 
formation  of  healthy  muscular  tissue,  and  a  corresponding  increase  of 
muscular  power  ;  but  in  the  case  of  these  thickened  arteries,  thickened 
bladder,  intestine,  &c.,  there  is  an  increase  of  substinre  depending  upon 
the  fom-iation  of  an  abnormal  tissue  with  impaired  action  at  loss  oj  hmiihy 
furutiim  altogether.  In  the  case  of  the  thickened  arterial  coats  there  is 
an  increased  bulk  with  altered  stnirturc,  not  simply  increased  bulk 
without  chatige  in  structure  (hypertrophy).  Careful  observation  leads 
me  to  remark  in  the  fir$t  place  that  the  muscular  fibre  cells  are  much 
less  distinct  than  in  the  normal  state.  The  oval  nudci  arc  to  be  readily 
distinguished,  and  are  cflen  increased  in  size  and  number,  but  the 
contractile  tissue  has  degenerated  into  mere  fihmns  tissue,  which 
possesses  no  contractile  property  whatever.  Secondly.  The  connective 
tissue  external  to  the  musaUar  fibre  cells  is  often  cnonnonsly  thickened, 
and  all  indications  of  the  delicate  nerve  fibres  whirh  ramify  in 
this  situation  in  health  are  lost  Thirdly.  The  calibre  of  the  small 
arteries  is  considerably  reduced,  partly  perhaps  from  deposit  taking 
place  internal  to  and  amongst  the  muscular  fibre  cells, — partly  to  the 
reduced  quantity  of  blood  traversing  ihcm,  bnt  mainly  to  the  increased 
deposition  of  new  material  externally  in  what  was  the  areolar  coat  of 
the  vessel.     Arpl.  XIII,  figs.  70  to  74. 

In  the  first  instance,  probably  the  arterial  coats  are  unduly  stretched, 
the  muscular  fibre  cells  lose  their  contractile  property,  and  thickening 
soon  follows.  In  many  ca.scs  where  the  morbid  changes  have  advanced, 
the  calibrt:  of  the  ancTy  is  irregular,  as  if  matter  had  been  deposited 
from  the  blood  upon  the  lining  membrane,  figs.  73,  74.  The  con- 
siderable dilatation,  which  occurs  in  the  first  place,  permits  liquor 
sanguinis  with  numerous  particles  of  germinal  matter  to  |>ass  throuf^h 
the  vascular  walls.  These  grow  and  multiply,  and  give  rise  to  the 
formation  of  fibroid  tissue,  which  gradually  accumulates  untif  the  artei>* 
is  converted  inb>  a  small  tube  with  almost  rigid  walls.  In  this  slate  it 
is  incapable  of  imdergoing  alterations  in  diameter,  and  can  no  longer 
tegulatc  the  supply  of  blood  to  die  capillaries. 

The  gradual  changes  which  at  length  lead  to  the  extreme  thickening 
of  tlie  arterial  walls  may  be  studied  in  many  organs  and  li.<isues  of  the 
body  besides  the  kidney  ;  but  in  iovesCigations  of  this  kind  great  core 
must  be  taken  that  a  small  artery  in  a  state  oT  extreme  contraction  » 
not  mistaken  for  one  with  morbidly  thickentd  walls.  'I"he  vessels  of 
the  brain  and  spinal  cord,  those  of  the  Pia  Mater  or  it.s  extension,  as  the 
choroid  plexuses,  are  the  most  favourable.  Different  arteries  may  be 
found  exhibiting  various  degrees  of  change.    The  so-ca!!etl  >vnT\w«/<ir 
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tattais  are  oAen  seen  completely  occujiial  with  bodies  like  white  blood 
corpuscles.  These  spaces  become  gradually  filkd  up  with  fjbrous  tissue, 
formed  by  the  cells  which  occupy  them,  and  thus  the  exiemal  coat  of 
the  vessel  is  enormously  thickened.  The  so-called  perivascular  spaces 
considered  by  His  and  others  to  be  connected  with  lymphatic  vessels, 
are  probably  but  the  irrt^lar  meshes  of  the  delicate  areolar  tissue  of 
the  artery,  which  in  health  contain  serum  with  a  few  corpuscles  only. 
The  arrangement  permits  the  vessels  of  the  brain  and  cord  to  undergo 
those  great  alterations  in  volume  which  take  place  in  the  perfectly 
healthy  sijte,  under  different  cirrumstances,  nithout  any  alteration  tn 
the  relative  position  of  the  easily  deranged  celts  and  fibres  of  the  sur- 
rounding ner%*c  tissue  occurring.  In  disease,  however,  minute  masses 
of  germinal  matter  make  their  way  liirough  the  vascular  waits  Into  these 
spaces,  grow  and  multiply  there  in  considerable  number,  and  then 
undergo  change,  becoming  converted  into  the  so<a.Iled  compound 
graoulai  fatty  corpuscles,  or  giving  rise  to  fibrous  tissue.  In  either  case 
the  arterial  tube  undergoes  the  greatest  alterations,  and  the  nutrition  of 
nerve  tissue  is  interfered  with. 

I  have  observed  precisely  similar  changes  in  the  arteries  of  the 
intestinal  canal  in  many  cases  of  chronic  disease  of  the  liver;  and  in 
almost  all  the  cases  of  cholera  which  I  have  examined,  the  small 
aneries  distributed  to  the  small  intestines,  even  of  children  under  three 
years  of  age,  exhibited  remarkable  thickening,  accompanied  by  wasting 
of  the  muscular  fibre  cells. 

In  the  thickenal  arteries  of  amyloid  disease,  the  new  material  is 
deposited  amongst  the  muscular  fibre  cells  as  well  as  internal  and  external 
to  them,  pL  Xll,  fig.  65.  In  some  specimens  it  appears  as  if  the  new  glis- 
tening matter  had  been  produced  by  the  nuclei  of  the  contractile  cells  in 
place  c^  the  contractile  matter.  In  the  case  of  the  liver  cell  this  amyloid 
matter  is  undoubtedly  formed  instead  of  the  normal  formed  material  of 
the  liver  cell 

In  some  forms  of  thickened  arteries  the  change  seems  to  be  due  to 
thickening,  jKrhaps  from  infiltration,  of  the  areolar  roat  external  to  the 
muscular  fibre  cells,  only.  In  frogs  and  newts,  which  have  been  some  time 
in  confinement,  this  change  and  the  wasting  of  the  vascular  ner\-es  may 
be  accurately  investigated,  and  it  is  not  uncommon  to  meet  with  vessels 
the  walls  of  which  are  six  or  seven  times  as  thick  as  the  channel  is  wide, 
fig.  72.  As  the  action  of  the  arteries  has  been  already  considered  in  p.  35, 
it  is  not  necessary  to  refer  to  it  here.  The  change  under  consideration 
is  in  all  probability  a  consequence  of  altered  conditions  of  the  capillary 
drcuUtion  and  altered  composition  of  the  blood.  I'hc  capillaries  arc 
themselves  much  altered  in  structure,  and  sometimes  their  walls  are 
much  thickened,  pi.  XI,  fig.  6r.  The  nerve  fibres  of  the  capillaries, 
fig.  66,  must  be  destroyed  long  before  the  disease  has  reached  the 
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Stage  represented  in  many  of  my  drawings.  1'lie  destruction  of  the 
iwriphcral  portion  of  the  afferent  nerve  fibres  soon  affects  the  efferent  or 
vasa-motor  fibres  distributed  to  the  arteries,  and  probably  leads  to  their 
dcgcncrutlon.  Dibtation  of  the  smal]  arteries  and  infiltration  and 
thickening  of  their  coa.ts  follow.  The  altered  structure  of  the  small 
arteries  may  therefore  be  a  consequence  of  the  destruction  of  the 
atTerent  ncrvc  fibres  distributed  to  the  capilhriis  and  the  secreting 
tubes. 

Clianvra  rasultlBB  rmm  ObHtrarllDnBrtbe  BBtmll  Art«rtra. — -Embol- 
IflM. —  Litilc  fihrinuuK  ma-sscs  ilcurhed  from  dcposiis  formed  upon  some 
part  of  the  lining  membrane  of  the  heart  or  arteries  may  ptu^  up  a  small 
branch  of  the  renal  arterj-,  and  the  supply  of  blood  to  a  certain  portion 
of  renal  tissue  being  thus  cut  off,  wasting  results.  Little  clots  arc  also 
sometimes  formed  in  the  interior  of  small  arteries.  I  have  met  with  ihem 
in  smalt  arteries  in  all  parts  of  the  body  in  cholera,  and  have  found  them 
in  many  cases  of  fever  and  other  conditions.  Sometimes  from  roughness 
C[>nsequcnt  upon  disease  of  the  delicate  lining;  membrane,  fibrin  coagu- 
lates, and  thus  the  vessel  is  obstructed.  Whenever  such  change  or<nirs 
a  circumscribed  portion  of  renal  lissue  becomes  [)aEe,  and  soon  assumes 
a  yellowish  hue.  The  tissue  is  usually  firm,  and  1  believe  may  remain  in 
thui  state  for  a  considerable  lime,  not  receiving  blood  enough  to  permit  it 
to  take  part  in  secretion,  but,  nevertheless,  not  i»oflening  or  undergoing 
absorption.  Cases  have  been  described  by  Kirkes,  Traube,  Virchow, 
and  others.  It  is  said  these  spot»  break  down  into  d^ris,  and  that 
occasionally  pus  is  formed.  It  is  quite  certain  that  in  the  cortex 
of  the  kidney  patches  of  softened  tissue  are  not  unfrequently  found, 
but  (he  evidence  which  connects  these  with  embolism  appears  to 
me  to  be  far  from  conclusive.  It  might,  however,  be  urged  that  it 
is  only  bejore  tliese  changes  hod  occurred  that  the  only  positive 
evidence — the  actual  demonstration  of  the  plug  in  the  vessel,  could  be 
obtained. 

CbaiKRi  In  other  Tt«ati««  In  B«iiiil  DIacaae*. —  \  have  already 
adverted  lo  certain  modilications  in  the  nutritive  process,  in  the 
tissues  of  the  body  generally,  consequent  upon  changes  in  the  com- 
position of  the  blood,  induced  by  kidney  disease.  In  very  chronic 
rases  there  is  probably  scjirccly  an  organ  in  the  body  which  retains  its 
healthy  slate,  and  of  persons  whose  deaths  are  registered  as  resulting  from 
pneumonia,  branchitis^  dropsy,  ft'«?7//f/(?«j,  various  forms  of  disease  of  the 
nenvtis  system  and  other  conditions,  not  a  few  arc  really  caused  by  renal 
disease,  and  the  special  disease  is  but  a  consequence  of  the  primary 
changes  in  the  kidney.  Many  structural  morbid  alterations  consequent 
upon  diseased  kidney  progress  very  slowly,  and  as  nearly  the  whole  tissue 
of  the  organ  is  aSected,  its  action  as  a  whole  is  impaired,  although  it  is 
not  completely  destroyed  in  any  one  part    The  great  ner\'e  centres  ia 
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^suffer  more  or  less  Jn  evcr>-  part,  so  that  all  neire  phenomena 
to  »ome  extent,  although  usually  there  is  no  one  complete 
lesion. 
By  minute  and  careful  investigation  important  changes  may  be 
[demonstrated  in  every  case,  but  gcitcnti  superficial  examination  will  not 
lable  the  obscrrer  even  lo  distinguish  the  altered  textures  from  pcr- 
:tly  healthy  structure.  Recent  minute  investigation  renders  it  certain 
most  striking  and  long  standing  disease  existed  in  many  cases  in 
lich  it  has  been  confltlently  asserted  that  such  and  such  organs  had 
found  *  perfectly  healthy.' 
Ouring  the  course  of  chronic  renal  disease  there  is  usually  abundant 
cnce  of  impaired  nervous  action,  both  of  the  cerebro-spinol  and 
lionic  system,  but  it  is  the  exception  to  meet  with  symptoms  indi- 
of  serious  special  nervous  lesion  till  towards  the  close  of  the  case, 
fn  the  nerve  textures  of  those  who  die  without  any  serious  derangement 
"  any  one  part  of  the  nervous  system,  iraportjnt  changes  arc  revealed  by 
linute  microscopic  research,  and  by  further  investigation  the  immense 
ipoTtance  of  many  structural  alterations  which  are  now  almost  entirely 
over  will  most  certainly  be  demonstratcil. 
ChMMKm  In  tke  Ketina.^In  tttc  course  of  many  forms  of  chronic 
disease  of  the  kidney,  impairment  of  the  sight  is  not  unfre<iuently  met  witli, 
though  in  many  cases  it  is  so  slight  as  scarcely  to  attract  the  patient's 
attention.  In  some,  however,  the  affectiun  continues  to  progress  until 
ere  is  almost  total  blindnesa.  The  gradual  loss  of  sight  depends  u]X)n 
It  structural  changes  in  the  vascular  and  nerve  tissues  of  the 
tina.  which  are  of  the  utmost  interest  to  the  practitioner,  beciusc  in 
many  inslani'e:*  he  may  ascertain  their  cx.ict  nalurc,  and  watch  their 
progress  during  life.  The  instnimcnt  by  which  we  are  now  able  to 
study  these  changes  is  the  Ophthalmoscope.  By  its  use  the  physician 
may  gain  positive  information  of  the  highest  importance  in  diagnosing 
the  nature  of  many  general  disorders  of  the  nervous  system,  as  well  as 
purely  local  changes,  in  place  of  those  vague  gues>ies  which  he  would 
otherwise  have  to  substitute  for  bets,  in  arriving  at  an  opinion  on  the 
nature  of  the  case. 

It  has  not  yet  been  nude  out  in  which  particular  forms  of  chronic 
lenal  disease  rednal  affection  is  most  common  ;  but  it  Ls  certainly  ver>' 
frequently  met  with  in  fatly  kidnej-.  The  condition  is  usually  con- 
sidered to  be  a  form  of  inflammation,  and  Is  known  to  ophthatmolngists 
as  nephritic  rdinitis  or  the  retinitis  of  albuminuria.  Licbreich  has 
accurately  described  the  changes  taking  place,  and  several  cases  of  the 
disease  will  be  found  recorded  in  Mr.  Power's  new  work  on  the  Diseases 
of  the  Rye.  At  first  the  vessels  of  the  retina  are  seen  to  be  distended 
with  bloo<L  Eochymoses  soon  follow,  and  the  hiemorrhage  takes  place, 
according  to  Liebreich,  in  the  inner  retinal  layer.    As  the  blood  is 
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effused  between  tlie  iierve-fibriibe  a  slriated  appearance  results  which  is 
characteristic.  The  nerve  tissues  according  to  some,  btxome  more  or 
lc5s  infiltrated  with  scrum,  which  is  a  consequence  of  the  congestion. 
At  length  the  retinal  tissues  pass  into  a  state  of  (atly  degeneration. 
Usually  the  di<icase  progre&ses  very  slowly,  but  in  some  ini^tances  sight 
is  almost  completely  lost  in  a  few  weeks.  By  the  ophthalmoscope  a 
number  of  important  changes  may  be  dcmonslratcit.  and  iht-se  vary 
according  to  the  stage  of  the  disease.  The  arieries  seem  small  in  con- 
sequence of  thickening  and  alteration  of  their  coats,  bm  ihc  veins  are 
more  tortuous  tlian  in  the  healthy  eye  and  arc  much  enlarged.  The  capil- 
laries are  congested,  and  tieiLrly  always  patches  of  ecchymo&is  may  be 
found.  Serum  is  infiltrated  into  the  substance  of  the  retinal  tissue, 
which  may  be  seen  to  be  swollen  from  a-dcma  around  the  papilla.  In 
more  advanced  cases,  white,  yellow,  or  grejish  spots,  which  gradually 
increase  in  size  and  at  length  coalesce,  are  found  in  the  neighbourhood 
of  the  optic  disk,  the  outline  of  which  becomes  indistinct  Liehrcich 
states  that  small  white  points  appear  at  some  distance  from  the  nerve, 
and  coalesce  to  form  broad  white  patches.  At  length  a  milk  while  band 
of  granular  cells  is  formed  around  the  optic  nerve,  and  this  extends  out- 
wards in  the  course  of  the  vessels.  Von  Gnefe  has  drawn  attention  to 
little  star-like  figures,  not  unfrcquenlly  obscr\'cd  aroand  the  yellow  spot 
in  this  fonu  of  retinal  disease.  Corjxtra  amylacea  have  been  met  with 
amongst  the  degenerated  nerve  cells  and  fibres.  In  one  case  examined 
by  H.  Miiller,  the  choroidal  vessels  were  much  thickcnetl  by  transparent 
homogeneous  material,  which  refracted  the  Jtgiit  very  strongly,  perhaps 
of  the  nature  of  the  matter  now  termed  amyloid.  Numerous  s^tots  of 
ecchymosis  and  collections  of  cell-like  bodies,  with  numerous  oil  globules 
and  granules  and  colloid  bodies  were  also  found.  Ecchymosis  and  spots 
of  fatty  degeneration  in  the  retina  are  met  with  in  many  other  diseases, 
and  have  been  observed  by  M.  Galczowski  in  a  peculiar  fomi  of  inflam- 
mation of  the  retina,  which  is  occxsionally  met  with  in  cases  of  diabetes 
(Compte  rendu  du  Congr^s  Ophlh.  de  Paris,  1862,  p.  no,  quoted  by 
Mr.  Power  "On  Diseases  of  the  Eye,"  186;). 

c«ie«r  Bf  the  uidiirr. — Cancer  may  affect  one  kidney  in  every 
part,  and  the  organ  may  attain  an  enormous  size  and  occupy  almost  the 
entire  abdominal  cavity.  Such  an  altered  kidney  may  weigh  twelve 
pounds  or  more.  This  form  of  disease  occurs  more  frequently  among 
children  than  adults.  In  some  cases  e\'er>'  cell  in  the  kidney  appears 
to  be  cancer,  and  all  traces  of  the  healthy  structure  are  lost.  The 
disease  is  probably  developmental  in  its  nature,  and  originates  at  a  vety 
early  period  of  intrauterine  life.  It  would  be  difficult,  I  think,  to  dis- 
tinguish tlie  cells  found  in  certain  forms  of  renal  cancer  from  those 
which  compose  the  developing  kidney  of  health  before  any  structural 
peculiarities  had  appeared. 
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In  some  cases,  howc%*cr,  dUdnct  nodulM  of  cancer  are  developed 
amongiit  healthy  gland  tissue,  as,  is  commonly  seen  in  the  liver,  and 
separate  tumours  of  considerable  sire  may  result.  These  osually  consist 
of  soft  cancer  allied  to  enffphahid,  but  hard  tumours  resembling  scirrhus 
luve  been  observed.  I  have  seen  a  tumour  weighing  more  than  ten 
pounds  growing  from  one  end  of  the  kidney,  while  the  greater  |«irt  of  the 
Tcoal  texture  remained  perfectly  healthy  or  suffered  only  from  stretching 
and  compresMoo.  It  i^  comparatively  seldom  that  cancer  of  the  kidney 
is  recognised  by  the  presence  of  cancur  cells  in  the  urine  for  the  disease 
does  not  often  grow  lowanU  the  pelvis  of  the  kidney  or  the  ureter. 

TulNtrclc  of  Ike  liliiner  occurs  in  several  forms.  Sometimes,  and 
this  is  commonly  the  case  when  the  disease  is  secondary,  minute  rounded 
tabcpcles  aie  deposited  in  every  part  of  the  substance  of  the  organ, 
being  usnally  most  abundant  in  the  cortex,  and  easily  seen  on  section. 
In  other  cases  the  deiwsition  of  tubercular  matter  seems  to  affect  the 
mucous  membrane  of  the  pelvis  and  ureter  in  the  first  inslanrc.  The 
tubercles  usually  increase  tn  size  and  ran  together,  forming  larger 
muKS,  which  after  a  time  begin  to  soften,  and  lead  to  breaking  down 
of  the  renal  tissnie.  Inllammatiun  and  puv-formalion  go  on  in  the 
nei^ibourhood,  and  soon  ragged  irr^ular  cavities  are  8cooi)ed  out  from 
the  renal  tissue,  upon  the  rough  free  surface  of  which  numerous  crystals 
of  triple  phosphate,  and  phosphate  of  lime  are  deposited.  I  have  seen 
one  kidney  thus  converted  into  a  great  cyst,  in  which  several  pints  of 
diny,  offensive  purulent  matter  accumulated.  The  ureter  remained 
pervious,  but  only  allowed  the  contents  of  the  tumour  to  escape  very 
much  more  slon-ly  than  they  were  formed,  so  that  the  ma&s  increased 
rapidly  in  size.  Life  «'as  prolonged  by  the  tumour  pointing  in  the  luml>ar 
region  where  an  opening  was  at  length  made,  through  which  much  of 
the  pus  was  discharged.  Certain  morbid  changes  in  the  kidneys  of 
children,  would  be  considered  by  some  lathologists  to  be  cancer,  while 
others  would  consider  them  of  a  tulwrcular  liature. 

or  cyatN  iH  the  ifidacr- — We  have  yet  much  to  leam  in  connection 
with  the  formation  of  cysts  in  the  kidney,  and  it  is  probable  that  in  this 
oirgan,  »  elsewhere,  C)rsts  may  he  produced  in  many  different  ways, — as 
for  example,  by  the  bulging  of  lubes  above  the  situation  of  an  obsinic- 
tioii, — by  the  growing  out  of  diverticula  from  the  tubes,— by  changes  in 
the  Malpighian  bodies, — and  by  wasting  of  a  circumscribed  portion  of 
renal  structure,  and  the  formation  of  a  cavity.  Some  have  maintained 
that  cysts  may  be  formed  by  the  growth  of  a  single  cell. 

The  walls  of  cysts  in  the  kidney  differ  much.  They  may  be  very 
Ihin  and  transparent,  or  composed  of  firm  and  thick  fibrous  tissue,  and 
in  some  cases  they  are  hard  and  bony.  The  lining  membrane  may  be 
very  slightly  or  very  highly  vascular,  smooth  upon  the  intenial  surface 
or  covered  with  a  soft  spongy  tissue  like  thai  of  an  ordinary  mucous 
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membrane.  Tlie  cysts  may  be  very  numerous,  and  in  close  contact,  or 
there  may  be  more  or  less  ordinary  healthy  renal  tissue  between  them. 

The  production  of  cysts  has  by  m.-my  been  attributed  to  the  con- 
striction of  the  tubes  at  intcn-als,  produced  hy  the  contraction  of  lymph 
effused  in  the  matrix,  or  to  hypertrophy  and  subsequent  contracrion  of 
this  tissue ;  but,  as  1  have  endeavoured  to  show  in  p,  54,  it  is  very 
improbable  that  any  form  of  kidney  disease  is  due  tu  any  active  change 
whatever  in  the  imertubular  tissue,  while  the  fact  of  the  production  of 
cysls,  during  inltautcrinc  life  when  scarcely  any  intcrtubular  matrix 
exists,  proves  that  at  any  rate  cj'bts  may  be  devclo])ed,  and  to  an  enor- 
mous extent,  under  circumstances  which  render  such  an  explanation  of 
their  formation  untenable. 

A  good  example  of  awgrnital  cystic  disease  is  represented  in  pi. 
XIV".  For  the  engraving  of  this  specimen  T  am  indebted  to  Dr. 
Jardine  Murray,  of  Brighton,  who  gives  the  following  extract  from  his 
notes  of  the  case. 

"  J-  J.,  aged  twenty,  has  never  previously  had  a  child  or  miscarriage. 
T^ahour  tedious ;  after  the  head  and  arms  had  been  expelled,  the  greatly 
enlarged  abdomen  of  the  child  remained  fimily  impacted  within  the 
maternal  passages,  and  considerable  extractive  force  had  to  be  employed  M 
in  order  to  remove  the  mass.  Patient  recovered  without  a  bad  sj-mptom.  * 
Child  still-bom,  full-grown,  female.  It  is  the  subject  of  several  malforma- 
tions. There  is  what  may  properly  lie  regarded  as  spina  bifida  of  the 
ocdput,  arising  from  defiricnry  of  the  occipital  bone.  On  each  hand 
there  is  an  additional  finger,  but  without  any  additional  metacarpal  bone. 
There  is  fissure  of  the  soft  palate.  A  fleshy  tumour  Is  attached  to  the 
margin  of  the  tongue.  But  the  most  remarkable  feature  of  this  case  is 
the  enormous  size  of  the  abdomen,  caused  by  c>-stic  disease  of  the 
kidneys.  Both  kidneys  are  affected  in  a  manner  precisely  similar,  and 
they  are  of  equal  size,  The  right  kidney,  being  carefully  disserted 
from  its  position,  is  found  to  have  its  vessels  and  ureter  quite  normal  in 
siw  and  appearance.  The  peritoneal  covering  and  the  fibrous  coat  are 
readily  separated  from  the  uniformly  smooth  cxtem.-il  surface  of  the  organ. 
I  This  kidney  weighed   rj  oz.  6  dra.  z  scnu    On  making  a  clear  section, 

the  whole  substance  seems  to  consist  of  pearly  cysts  containing  serous 
fluid.  The  cysts  vary  somewhat  in  size,  the  average  being  that  of  a  i»ea. 
Other  viscera  healtliy  :  bladder  empty." 

"  Whatever  the  special  pathology  of  these  renal  cysts  may  be — and 
to  discuss  the  subject  here  would  be  out  of  place — there  can  be  no 
question  that  they  are  consequent  on  intrauterine  disease  of  tlie  fcetus  ; 
and  the  tumour  on  the  tongue  has  doubtless  a  like  origin.  'ITie  sinna 
bifida  of  the  occiput  and  the  cleft  p-ilate  are  admitted  defects  of  forma- 
tion. The  redundant  fingers  and  the  enonnousJy  increased  growth  of 
the  kidneys  are  also  interesting,  as  they  show  that   defective  develop- 
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nent  of  one  portion  of  the  body  in  the  foetus  is  sometimes  accompanied 
by  excess  of  dcvciopmcnt  or  by  increased  growth  of  other  parts." 

Dr.  Murray  expresses  the  opinion  that  these  cysts  are  the  result  of 
intrauterine  di«ca.w  of  the  ftctus.  Curious  sacculi  in  the  lower  lip  are 
aimbuted  by  him  to  the  same  cause,  and  it  is  remarkable  that  in  the 
*ame  subjects,  the  results  of  anx:Med  de^'elopment.  such  as  hare-lip, 
rieft  palate,  and  sjiina  bifida,  were  also  observed.  .^Contributions  to 
Tcraiologj*,  by  J.  Jardine  Murray,  F.R.C.S.E.  Brighton,  British  and 
Foreign  Med.  Chir.  Review,  No.  LII,  October,  i860,  p.  502. 

Johnson  considers  that  cysts  iti  the  kidney  arise  from  obstruction  of 
the  tubes.  VIrchow  is  of  the  same  opinion,  and  considers  that  inflamma- 
tion of  the  straight  portion  of  tlic  tubes  may  occur  during  intrauterine 
life,  and  end  in  obliteration  of  the  cavity  of  the  tube  at  this  situation, 
and  the  formation  of  a  cyst  above.  If  the  obstruction  occur  near  the 
Malpighian  body,  the  vessels  may  waste,  and  the  capsule  become  dilated 
and  convnted  into  a  cyst 

Cysts  are  common  enough  in  adult  kidneys.  A  few  small  ones  are 
not  unfrequently  met  vnih  in  organs  which  in  other  respects  are  |>er' 
fectly  healthy,  but  if  the  cysts  arc  numerous  or  of  large  si/e.  they  may 
seriously  injure  the  kidney  by  pressing  upon  or  stretching  the  secreting 
structure  and  thus  give  rise  to  its  wasting  and  destruction. 

The  cysts  are  perfectly  closed  and  are  seldom  found  lo  communicate 
with  one  another,  'fhe  conlcnLs  consist  of  serous  fluid  which  varies 
much  in  composition  in  different  cases  and  in  different  cysts  in  the  same 
kidney.  Sometimes  a  mere  trace  of  albumen  is  present,  but  I  have  seen 
specimens  in  which  the  contents  uf  the  cysts  were  ver>"  viscid  and  almost 
gelaUnous,  becoming  perfectly  solid  upon  the  application  of  heat. 
tiranuUr  cells  are  usually  suspended  in  the  fluid,  and  sometimes  are  so 
oomerous  as  togive  it  a  brown  grumous  chaxacler.  I  have  found  casts 
of  the  tubes  in  many  of  these  cysts,  proving  that  although  no  openings 
could  be  discerned,  they  must  at  one  time  have  communicated  witli  the 
interior  of  the  tubes.  Crystals  of  cholestorine  are  not  unfrequently  met 
with.  Simon  thought  that  cysts  commonly  originated  from  the  enlarge- 
ment of  a  single  e[iithelia]  cell,  but  it  is  doubtful  if  this  theory  can  be 
applied  to  cyst-formation  generally.  TTiat  cysts  may  result  from  obslnic- 
tion  of  a  uriniferous  tube  and  ihlatation  has  been  proved  in  some 
instances  in  which  crystals  have  been  discovered  impacted  in  the  tube 
a  little  below  the  point  at  which  the  commencing  dilatation  was  obsen-ed 
Quekett  was  of  opinion  tliat  cysts  generally  resulted  from  changes  in  the 
Malpighian  body,  and  it  is  very  likely  that  in  some  in.<itanrcs  this  expla- 
nation is  correct,  but  I  do  not  think  it  is  the  most  common  mode  of  cyst- 
formation.  In  some  instances  single  cysts  may  result  from  the  wasring 
and  softening  of  a  portion  of  renal  tissue,  in  which  case  the  cysts  may 
be  regarded  as  intirtuhular.     Cysts  in  the  liver  and  some  other  organs 
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unquestionably  oripnate  in  this  manner.  It  ts  probable  that  In  many  of 
the  oises  in  which  the  cysts  arc  found  in  the  adult  kidney,  they  have 
existed  for  a  long  time  before  death  occurred,  and  were  perhaps  con- 
genital. Ordinarily,  cysts  give  rise  to  no  symptoms,  aod  there  is  no 
means  of  diagnosing  their  existence  during  life. 

■■ptare  »r  the  Kidwrr- — Among  mre  accidents  is  injury  to  the 
kidney  causing  laceration  or  rupture  of  its  tissue.  It  need  scarcely  be 
remarked  that  if  the  injur>'  is  extensive  the  result  will  almost  certainly 
be  fatal,  but  there  are  cascs  on  record  in  which  there  is  every  reason  to 
think  the  texture  had  been  lacerated,  and  the  injury  after^-ards  com- 
pletely repairc^l.  One  of  these  will  be  referred  to  when  the  subject  of 
J/itmaturia  is  discussed. 


ON  THE  TREATMENT  OF  DISEASES    OP  TlIE  KIDNET. 

To  distinguish  those  cases  of  renal  disease  which  it  ts  possible  to 
relieve  or  cure,  or  which  may  be  restored  to  health  by  remedial  measures, 
from  those  which  are  absolutely  incurable, — and  among  the  latter  to 
disiingiiish  those  which  will  be  rapidly  fatal,  from  those  which  arc  likely  to 
become  ver)'  chronic  and  last  for  many  years, — are  very  im]K>rtant  objects 
which  the  practitioner  has  in  rivpK  in  undeiuking  the  cueful  and  minute 
study  of  renal  physiology  and  palliotogy. 

Those  who  are  familiar  M-ith  thii^  ^^3&%  of  diseases  know  that  cases 
have  been  needlessly  condemned  which  hare  made  complete  and  nt]iicl 
recoveries ;  while  on  the  other  hand  persons  suffering  from  certain 
Bcrious  and  fatal  fonns  of  the  disease  in  which  there  were  no  obsen'able 
general  symptoms,  who  have  scarcely  believed  themselveK  to  be  out  of 
health  and  have  even  been  recently  accepted  by  Insurance  Offices  as 
perfectly  healthy  lives,  have  nwertheless  succumbed  within  a  few  weeks. 
The  diagnosis  between  slight  and  serious  maladies  of  many  kinds, 
although  still  very  uncertain,  is,  thanks  to  modem  investigation,  becom- 
ing more  and  more  clear,  and  even  in  the  case  of  renal  diseases  which 
in  Uieir  course  and  progress  are  among  the  most  uncertain  with  which 
the  practitioner  has  to  deal,  something  approaching  precision,  as  re-  H 
girds  prognosis  as  well  as  diagnosis  is  attainable  in  an  increasing  numl>cr 
of  insUnccs.  So  slight  are  the  general  symptoms  in  some  of  llie  most 
grave  cases  that  it  is  not  unfrcqucntly  difficult  to  persuade  the  patient 
there  is  anything  really  WTong,  and  his  life  becomes  very  much  shortene<l 
from  want  of  ordinary  care  on  his  own  part,  although  the  practitioner 
may  be  acciuaiiucd  witli  the  exact  state  of  things  and  have  ascertained  I 
the  particular  form  of  the  disease  witli  almost  as  much  certainty  as  if  it  had 
been  possible  for  him  to  sec  the  diseased  organs  themseh'es.  Observation 
and  experience  have  shown  that  by  judicious  management,  rases  which 
some  years  ago  would  have  been  coiiiidcrcd  among  the  least  hopefiil, 
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may  be  kept  alive  for  2  considerable  time,  or  may  be  restored  to  coni- 
paratife  health,  e^'cn  for  many  years. 

It  is  obvious  that  the  clunges  takinjj  pUce  in  the  kidney  can  only  be 
influenced  by  remedial  measures  in  two  ways.  Through  alterations 
effected  in  the  composition  or  the  blood,  by  air,  food  or  medicine ;  or  by 
reflex  nervous  action  through  the  instrumentality  of  peripheral  nerve 
fibres  distributed  upon  the  external  cutaneous  surface,  or  upon  the 
mucous  membrane  of  the  intestine. 

Amte  «i>w«a£. — The  broad  principle  to  be  acted  upon  in  the 
treatment  of  acute  aJfeclions  of  the  kidney  is  to  relieve  the  renal  organs 
as  much  as  possible  of  their  work  for  a  certain  time — in  short  to  allow 
them  to  rest,  while  we  endeavour  to  exdte  the  skin,  the  bowds,  and 
perhaps  the  lungs  to  perform  for  3  time  the  -work  which  il  is  the  duty  of 
the  kidney  ordmarity  to  discharge.  And  of  course  when  in  the  case  of 
acute  disease  there  is  reason  to  believe  that  the  bowels  are  overloaded 
or  that  the  quantity  of  excremenririous  substances  has  accumulated  in 
the  Mood  in  undue  proportion,  or  that  the  proportion  of  blood  in 
the  system  is  greater  than  is  advantageous  to  the  economy,  it  will  be 
sdn  aK>re  necessary  to  act  upon  the  principle  above  referred  to. 
Blood  letting,  free  purgation,  the  adniuustralion  of  sudorifics,  and  the 
af^ilicatioQ  of  heat  to  the  cutaneous  surface  may  be  adopted.  Cupping 
over  the  loins  is  also  an  excellent  remedy. 

Blading  has  been  recommended  in  acute  inflammation  of  the  kidney, 
but  it  is  only  necessary  in  very  exceptional  cases.  If  blood  is  to  be 
taken,  cupping  over  the  loins  should  as  a  general  rule  be  resorted  to, 
but  in  most  cases  dry  cupping  ■will  be  sufficient  to  relieve  the  congestion 
<rf"  the  kidneys.  In  children,  especially  if  there  is  lumbar  pain,  dry 
cupping,  or  the  application  of  a  mustard  poultice  soiaetimes  gives  much 
relief^  but  no  blood  should  be  taken.* 

Fmpur^atwH  should  be  excited  by  castor  oil,  colocyulh,  jalap  (pulv. 
jalap  CO.).  scammony,  gamboyc,  elalerium,  or  other  vegetable  purgative, 
but  mercurial  preparations  should  be  avoided  in  all  forms  of  kidney 
disease,  as  mercury  is  very  liable  to  excite  salivation,  and  sometimes 
sloo^ing  results  from  iu  exhibition,  even  in  very  small  doses,  in  renal 
diseases. 

Sutath^  is  to  be  encouraged  by  the  application  of  external  warmth 
which  is  the  best  and  mow  effectual  method  of  exciting  rapi<l  diaphoresis. 
The  patient  may  be  well  covered  witli  blankets  or  eider  down  coverlets, 
and  placed  near  the  fire.  The  ordinary  wann  bath  or  the  v.ipour  bath 
may  be  used  with  the  same  object,  Imt  hot  drj-  air  is  prcferablc. 

Hei-air  Bathi.—'\\\z  hot-air  bath  is  a  valuable  remedy  in  many  forms 
of  renal  disease  accompanied  with  dropsy,  and  even  parients  who  appear 

■  Kignllol'i  mukUml  Icavn  atc  cxccIDcflt  antl  cu  be  applied  most  cauly.  Oevot, 
1},  Hoinctu-strect,  Covcat  CanUn. 
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to  be  very  weak,  often  bear  liee  sweating  well.  The  patient  should. 
however,  idways  be  carefully  watched,  and  if  faintncss  conies  on,  a  little 
ammonia  or  brandy  should  be  given,  and  the  bath  suspended. 

There  is  oHen  some  difficulty  in  administering  the  hot-air  bath  satis- 
(actorily.  The  simplest  apparatus  consisu  of  a  wicker  frame,  like  a 
half  cylinder,  which  is  placed  over  the  patient  and  then  covered  with 
blankets,  the  head  t>cing  left  out.  The  lower  c^nd  is  closed  with  a  piece 
of  wood  having  an  opening  into  which  a  tin  or  iron  pipe  made  without 
soldering,  and  about  two  inches  in  diameter,  is  made  to  fit  The  lower 
end  of  this  pipe  is  plated  over  a  large  spirit  lamp  or  ring  gas  burner. 
The  heated  atr  passes  up,  and  in  this  way  profuse  sweating  may  be 
induced  very  soon.  An  excellent  form  of  hot-air  bath  has  been  lately 
introduced  by  Dr.  Joseph  Rogers,  medical  officer  of  the  Strand  Union, 
and  described  by  him  in  the  British  Medical  Journal  for  Kovember  i6, 
1867.  It  is  made  by  Messrs.  Addis,  ironmongers,  of  6,  Leicesterstreel, 
Leicester-square.  My  friend  Siirgw)n-M.ijor  Wyatt,  has  also  for  some 
time  been  engaged  in  devising  a  convenient  form  of  hot-air  bath,  l^e 
description  of  his  arrangement  is  not  yet  published  in  a  complete  form. 

The  structure  of  the  hood  for  the  lamp  wiU  be  understood  by 
reference  to  the  figure  below.  The  apparatus  may  be  used  for  simple 
hot  air  or  vapour,  or  for  air  or  vajwur  impregnatcil  with  various 
volatile  substances.  For  the  latter  a  diaphragm  plate  has  been  placed 
above  the  lamp.    The  following  description  is  in  Mr.  Wyatt's  own  words. 

"  The  upper  end  of  the  pipe  is  covered  with  thick  felt  and  perforated, 
so  as  to  allow  of  the  lateral  escape  of  the  hot  air  or  vapour,  when  it  is 
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A.  End  of  lube  perfontcd  and 
coTciicI  wiih  fell. 
L(n>>>c  pcifuiated  dispb- 
ragm  upon  which  dtbef  a 
sm»U  <1iah  for  (unucattne 
materials  or  a  vessel  to  con- 
tain u-aler  c-an  \x  placed. 
Slidinfj  door  to  which  U 
aiuchcd  the  spirit  lamp  and 
exlinguuhei. 

J.  .Spirit  lamp. 

/.    Extinguisher. 

Vcucl  to  contain  «ntct 
which  may  be  placed  upon 
the  diaphragm,  t. 
Diah  IQ  hold  calomel  w 
other  rabstance  for  fjmip- 
Hon, 
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Tcqaired  for  the  use  of  the  extremities  only.  The  spirit  lamp  is  so  coo- 
trired,  that  the  flame  can  be  extinguished  without  any  effort  of  theailen- 
darn  to  blow  it  out,  and  the  perforated  diaphragm  above  the  lainj)  is 
moveable,  so  that  drags  can  be  placed  upon  it  (through  which  the  hot 
air  easily  permeates),  or  a  small  dii;h  for  sublinuting  powders,  or  generation 
of  moist  vapour  in  a  vessel  which  is  adaptc<l  to  hold  half  a  pint  of  water, 
this  commences  to  boil  in  ten  minutes  after  the  iBinp  is  Iightc<i,  and 
becomes  dissipated  in  forty  minuttrA  With  regard  to  the  employment 
of  mercurial  fumigations  I  believe  that  the  most  successful  method,  is 
first  to  produce  a  gentle  diaphoresis  over  the  entire  cutaneous  surface 
by  the  hut  air  alunc,  and  then  to  place  the  material  for  sublimation  in 
ibe  dish  on  the  diaphragm  :  the  vapour  soon  l>egins  lo  aMrend,  and  is 
deposited  on  die  body  previously  rendered  in  the  most  favourable  con- 
ilition  for  absorption.  And  when  for  special  reasons  inunction  by 
naeiciiry  is  deemed  necessary,  the  absorption  of  the  mineral  is  much 
assisted  by  the  emplo^-mcnc  twice  in  the  week  of  the  simple  hot  nir. 

The  cradle  is  made  of  wood  and  iron  in  sections,  being  contrived  (or 
parking  and  portability,  and  of  little  weight.  T  may  remark  in  conclu- 
sion, that  independently  of  any  consideration  of  a  mi^dica)  character,  all 
the  requirements  am)  comforts  of  a  Turkish  bath  can  be  well  procured 
by  this  simple  domestic  contrit'ance,  with  the  use  subsctiuently  of  the 
hot  and  tepid  water  arranged  by  the  bedside  in  a  common  slipjier  bath." 

This  apparatus  was  made  under  Mr,  Wyalt's  supervision  by  Mr.  Nettle 
ton,  ironmonger,  Sloane-square,  Chelsea,  who  will  supply  the  whole  com- 
plete in  box,  weighing  in  all  14  \h%.,  for  the  sum  of  three  pounds. 

Sauating  may  also  be  promoted  by  the  solution  of  acetate  or  citrate  of 
ammonia,  or  the  granulated  effervescing  citrate  of  magnesia  may  be  given, 
and  b  a  most  pleasant  remeily.  Small  iiuanlitic.<^  of  ipecacuanha  may 
be  prescribed  vitb  the  same  object,  but  no  preparation  of  opium  must 
be  employed  in  acute  cases,  for  a  verj'  small  dose  of  this  drug  may  do 
serious  mischief,  especially  if  there  v>  any  tendency  to  coma. 

Ifut. — A  patient  suffering  from  acute  inflammation  of  the  kidney 
should  be  restricted  to  slop  diet.  Reef  tea  and  milk  may  be  given 
but  not  in  too  large  quantities  at  first  a^  it  is  not  desirable  to  encourage 
a  vcjy  free  secretion  of  urine  immediately.  .\  day  or  two  after  the 
commencement  of  the  aiuck,  diluents  act  very  favourably.  The 
patient  may  then  take  plenty  of  weak  beef  tea  or  broth  or  even 
plain  water.  A  drink  composed  of  two  drachms  of  biurtrate  of 
potash  to  the  pint  of  water,  flavoured  with  lemon  and  a  litde  s\igar,  will 
be  grateful  to  the  patient,  and  will  increase  the  quantity  of  urine  with- 
out irritating  the  kidneys. 

CkrvBlc  DlsMuc. — In  the  treatment  of  chronic  diseases  of  the  kidney 
it  is  very  necessary  to  act  upon  principles  arrived  at  from  a  careful 
nudy  of  th«  physiology  of  the  gland  and  a  knowledge  of  the  morbid 
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changes  which  occur  in  it,  and  which  re-act  upon  almost  all  the  pheo^ 
mena  going  on  in  the  body.  U  is  obvious  that  the  murbid  action  of  the 
kidney  can  only  be  influenced  through  the  blood,  and  as  tliere  is  no  hope 
of  producing  immediate  improvement  it  is  desirable  that  in  adopting  a 
plan  of  treatment  the  right  one  should  be  selected  in  the  first  instance, 
more  c-spcciallyai>  it  has  been  proved  that  judicious  inlcrfcrcnce  during  the  ■ 
early  stages  of  many  chronic  renal  diseases  is  productive  of  the  greatest  * 
benefit  to  the  patient,  and,  by  careful  managemeni,  the  progress  of  some 
structural  changes,  which  cannot  be  altogether  prevented  or  cured  may  be 
retarded,  and  the  patient's  life  considerably  prolonged.  Nay,  I  feel 
almost  sure  that,  in  certain  instances,  n-ith  judicious  [uanagemeoi 
a  patient  may  live  for  iwetity  or  five  and  twenty  years,  although  afHicted 
with  incurable  renal  diftcuc.  It  is  of  the  utmost  importance  that  the 
practitioner  should  make  the  patient  distinctly  understand  the  conditions 
which  favour  or  tend  to  retard  the  progress  of  his  malady.  He  who  is 
the  subject  of  a  chronic  renal  alfcctlon  is  in  constant  jeopardy,  and  e>-en 
a  violent  cold  may  cut  short  his  life  in  a  comparatively  short  period  of 
time.  If  such  a  person  gets  an  atwck  of  pneumonia,  or  bronchitis,  ot 
pleurisy,  it  will  probably  be  fatal.  He  would  probably  succumb  to  an 
attack  of  fever;  and  an  injury  from  which  a  healthy  person  Mi-ould  recover 
without  ai)  untoward  syntptom  might  prove  fatal  to  him.  It  need  scarcely 
be  said  that  such  a  life  is  not  insurable  on  any  lerms  ;  but,  nevertheless, 
some  patients  attain  a  good  old  age  in  spite  of  disease  of  the  kidney. 

I  have  seen  several  cases  of  young  persons  who  habitually  passed 
traces  of  albumen  in  the  urine.  Slight  albuminuria  has  continuetl 
for  several  years  and  has  then  passed  off,  while  at  the  same  lime  the 
general  health  and  nutrition  much  improved.  Some  of  these  cases 
certainly  recover  entirely,  and  I  know  of  one  instance  in  which  the 
patient  reached  the  age  of  fifty  without  any  recurrence  of  the  malady. 
Kidney  disca.-.cs  have  not  yet  been  carefully  studied  for  a  sufficient 
length  of  time  to  enable  us  to  form  an  opinion  as  to  the  probability  of  the 
occurrence  of  such  a  favourable  result  in  each  particular  case,  but  there 
are  instances  in  which  this  may  be  done. 

IVarm  Oothing. — The  observations  already  made  will  have  led  the 
reader  to  conclude  that  in  my  opinion  not  much  benefit  is  likely  to 
result  hi  these  cases  from  mere  physic  giving;  while  the  greatest 
improvement  is  frequently  observed  after  the  patient  has  been  placed 
for  a  few  weeks  or  months  under  judicious  management  Good  air, 
and  plenty  of  it,  is  most  important.  During  the  wntcr,  parients  who  are 
compelled  to  remain  in  England  should  reside  on  the  south  coast  It 
is  important  that  the  cloUiing  should  be  warm,  and  in  all  cases 
woollen  or  wash  leather  should  be  worn  next  the  skin.  Shetland  wool 
garments,  socks,  &c,  of  every  kind,  for  summer  and  winter  wear,  may 
be  obtained  at  Standen  and  Coi's  Shetland  warehouse,  Jermyn-sireet^ 
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St  James's.  Some  consider  a  suit  ofwnsh  leather  more  cflident  than 
flannel  for  persons  who  suffer  much  from  cold  and  sudden  chaDges  of 
lemptrraiurc.  but  il  is  not  so  pleasant  to  wear  and  is  (at  more  expetiavc 

Sea  Air. — In  chronic  renal  disease  the  greatest  benefit  often  results 
from  sea  air,  and  I  believe  life  is  often  prolonged  by  wintering  in  Pisa, 
Rome,  Naples,  Cannes,  Madeira,  Egypt,  Torquay,  the  south  of  the  Isle 
of  W^t,  or  St.  Leonards,  or  Boumcniouth.  Patients  suffering  from  this 
class  of  diseases  require  plenty  of  air,  and  during  the  m-inter  it  is  veiy 
imporcani  that  they  should  live  in  a  climate  where  they  can  be  out  of 
doora  for  several  hours  on  most  days  and  get  as  much  sun  as  possible. 
A  sea  voyage  is  often  of  the  greatest  advantage,  and,  although  the  disease 
may  not  be  entirely  cured,  the  general  health  is  miicJi  improved  and  the 
morbid  changes  tnay  cease  to  progress.  'Jlie  juunicy  to  Atn^tralia  or  New 
Zealand  and  back  seems  to  have  confeixed  lasting  benefit  in  many  case&. 

71u  did  should  be  generous  and  good,  but  simple.  There  is  I 
tliink  little  doubt,  that  many  persons  comfortably  off,  healthy  as  well  as 
sick,  take  far  more  food,  especially  in  the  shape  of  mcit,  than  is  required 
for  the  perfect  performance  of  the  work  of  their  organism  or  than  is  con- 
ducipe  to  a  thoroughly  healthy  and  vigorous  state  of  body.  Indeed  it 
is  probable  that  excassivc  eating  is  as  frequently  the  cause  of  hciKilic 
and  renal  disease,  as  excessive  drinking.  A  large  proponion  of  excess  of 
meat  taken  posses  offfrom  the  body  in  the  form  of  urea  and  other  urinary 
c:onslituent5,  which  it  is  the  sjiecial  work  of  the  kidney  to  remove  from 
the  btood.  It  xi  obviously  of  the  utmost  importance  to  relieve  tlie 
kidiKys  of  at  least  this  unnecessary  and  useless  work  in  coses  in  which 
Ihe7  are  diseased,  when  their  working  power  is  serioUBly  impaired.  The 
diet  should  therefore  i>c  carefully  regulated,  %o  thai  while  the  organism 
is  well  supplied  with  the  full  amount  of  nutrient  materials  which  it 
reqaires,  a  useless  excess  which  would  still  further  damage  the  diseased 
oigans  is  carefully  avoided.  I  have  often  noticed  that  patients  suffering 
from  chronic  renal  alTetlJons  bear  cod  liver  oil,  and  a  diet  containing  a 
larger  amount  of  latty  and  starchy  matters  in  proportion  to  the  meat, 
than  is  u»ually  taken  by  jxrrsons  in  health.  Fat  bacon  may  be  recom- 
mended, and  glycerine  or  the  pancreatic  emulsion  where  cod  liver  oil 
cannot  be  taken,  i^rovided  the  lungs  and  the  liver  be  sound,  it  is  easy 
to  anderstand  how  the  patient  might  progress  favourably  upon  such  a 
diet,  in  spite  of  serous  damage  to  the  kidneys. 

In  this  class  of  diseases  the  blood  is  often  poor,  and  the  digestion 
wealc,  and  the  condition  of  the  patient  is  often  wondcrfiiily  benefited  by 
remedies  which  improve  the  state  of  the  blood,  and  act  upon  digestion. 

Indeed,  in  most  cases  of  chronic  disease  of  the  liver  or  kidney,  we 
ratist  endeavour  to  improve  the  action  of  the  stomach,  rather  than  to  in- 
fluence the  organs  imphcated,  for  as  I  have  already  remarked,  we  have  no 
means  of  acting  upon  them,  except  indirectly  through  the  bloml.     llie 
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character  of  the  blood  and  the  state  of  nutntion  generally  mmtt  be 
altered  before  we  can  hope  to  benefit  the  local  malady.  Experience 
proves  that  by  careful  attention  to  the  digestive  process  in  Aeae 
cases  of  chronic  reoal  disease  the  greatest  advantage  will  result.  Bitter 
ionics,  small  doses  of  hydrochloric  acid  before  meals,  and  iiqifiin  often 
do  much  good. 

Pepsin. — Many  practitlonen;  douht  the  efficacy  of  pepsin  in  any  cAse, 
and  some  consider  it  perfectly  useless.  I  believe  that  sucli  conclusions 
hare  been  arrived  st  from  lad  pepsin  having  been  used.  Some  yein 
ago  { 1856),  ]  made  some  experiments  in  connection  with  the  action  ol 
artificial  digestive  fluids,  and  found  that,  by  the  following  simple  method, 
a  very  powerful  digestive  powder,  almost  tasteless  and  inodorousj  coald 
be  readily  obtained  from  the  pig's  stomach-  The  pepsin  prqiared 
in  this  way  is  more  active  than  any  of  the  preparations  now  m  use-  1 
have  us«l  it  very  frequently  during  the  last  six  ycare,  and  it  is  well  known 
to  many  other  practitioneis.  The  method  of  making  this  fonn  of  pcpun 
is  aji  follows. 

Prtparaihn  t>f  J'^stn.—'Vht:  mucous  membrane  of  a  ftrfecttj  frrs/k 
pig's  stoma<:h  is  carefully  dissected  from  the  muscular  coat,  and  placed 
on  a  ^ix  board.  It  is  then  cleansed  with  a  sponge  and  a  little  vsler, 
and  much  of  the  mucus,  remains  of  food,  &c.,  carefully  removed.  Witfi 
the  back  of  a  knife,  or  with  an  ivory  paper-knife,  llic  surface  is  scraped 
very  hard,  in  order  to  press  the  glands  and  squeeze  out  their  contents. 
STie  viscid  mucus  tJius  obtained  contains  the  pure  ga.<itric  juice,  with 
much  epithelium  from  the  glands  and  surface  of  the  mucous  membrane- 
It  is  spread  out  U|K)n  a  piece  of  glass,  so  as  to  form  a  very  thin  layer,  which 
is  dried  at  a  temperature  of  100"  over  hot  water,  or  in  vacTio  over  sul- 
phuric acid.  When  diy  it  is  scraped  from  thcglaM,  [wwdered,  and  kept  in 
a  stoppered  bottle.     A  good  digestive  fluid  may  be  made  as  follows  :— 
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The  fluid  may  be  filtered  easily,  and  forms  a  [terfectly  clear  solution, 
veiy  convenient  for  experiments  on  artihdal  digestion,  or  as  a  medicine. 
The  pepsin  may  be  taken  in  doses  of  from  three  to  five  grams,  made 
into  a  pill  with  a  little  glycwine,  and  taken  about  twenty  minutes  before 
a  meal,  m-ith  ten  drops  of  dilute  hydrochloric 'acid  in  a  v.-inc-glassftd  of 
water,  or  infusion  of  qna.-tsia  ;  or  the  powder  may  be  mixed  with  the  sail 
token  with  the  meals,  or  sprinkled  upon  the  meat  or  on  l>rcad  and  butler 
as  it  is  tasteless  and  inodorous.  Eight  tenths  of  a  grain  dissolve  100 
grains  of  white  of  ^g. 

Pepsin  is  made  from  the  pig's  stomach  by  Messrs.  Bullock  «ad 
Reynolds,  of  3,  Hanover  Street,  Hanover  Square. 
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S/imu/an/s. — With  reference  to  sHmulants,  some  hare  idviseti  that 
these  should  be  altogether  willihdit,  on  the  ground  that  sbmutants, 
cspedaUjr  spirits,  provoke  chronic  renal  diseases.  But  it  need  scarcely 
besaid  that  this  arguiDcat  cannot  be  employed  against  the  use  of  stimulants 
•itogethei.  There  arc  some  jiersoriis  who  actually  require  a  little  stimu- 
lant for  the  due  pciformancc  of  the  digestive  process,  and,  as  is  well 
known,  there  are  many  forms  of  dyspepsia  which  may  be  completely 
'tored  by  the  administration  of  a  stimulant,  or  by  changing  the  kind  of 
stimulant  which  the  patienl  has  been  in  the  habit  of  taking.  I^tght 
wines  of  the  Ctaret  and  Burgundy  class  often  do  good,  but  I  have  fre- 
tiucnlly  given,  with  the  greatest  advantage,  from  two  to  five  or  six  ounces 
of  brandy  or  whisky  in  certain  forms  of  chronic  renal  dibcase.  Alttiough 
many  ibnns  of  renal  disease  are  due  to  drink  it  must  not  be  supposed  that 
atiinulanti  are  in  all  cases  inadmissible.  Life  may  be  much  prolonged  in 
some  cases  by  the  judicious  administration  of  stimulants  Some  time  since 
I  had  a  man  under  my  care  suffering  from  fatty  and  contracting  kidney 
with  excessive  dropsy,  who  appeared  almost  to  be  kept  alive  by  brandy. 
For  stK  months  this  man's  urine  contained  half  its  bulk  of  albumen. 
He  was  frequently  deliriuus,  but  was  so  exhausted  that  we  thought  it 
right  to  give  stimulants.  Immediate  benefit  followed,  and  the  stimulants 
were  continued.  He  lived  to  our  great  surprise  more  than  four  months, 
and  I  feel  confident  that  his  life  was  prolonged  for  several  inontlia  by 
[iHandy.  Sometimes  we  gave  as  much  as  eight  ounces  of  brandy  in  four 
and  twenty  hotirs,  but  usually  from  four  to  six  ounce*. 

CcuiUer-irr nation. — There  is,  I  thbnk,  litllc  doubt  that  the  action  of 
the  kidney  is  affected  by  counter  irritants,  and,  as  is  well  known,  the 
afferent  nerve  fibres  distributed  to  the  skin  influence  the  state  of  the 
vessels  distribuletl  to  an  organ  beneath  by  reflex  action.  Blisters,  mus- 
tard, turpentine,  dry  cupping  over  the  region  (^  the  kidne)',  probably  act 
in  this  manner. 

BUaiing  is  seldom  desirable  in  chronic  renal  disease.  The  quantity 
of  blood  in  the  body  gnidu^illy  becomes  much  reduced  and  in  many 
chronic  diseases  of  the  kidney  is  below  that  required  by  the  organism. 
If  there  is  himorrhage  from  the  kidney  we  should  endeavour  to  check 
it  by  the  administration  of  linrlure  of  percbloride  of  iron,  gallic  arid  in 
ten  or  twenty  grain  doses  two  or  three  times  a  day,  by  tannin,  or 
by  torpenline. 

A  well  nourished  burly  man  Is  more  likely  to  die  quickly  from  renal 
disease  than  a  thin  person.  If  the  patient  be  very  stout,  appearing  to  be 
in  lude  health,  florid,  fiill  blooded  when  the  attack  first  appears,  and 
especially  when  dropsy  comes  on  early  and  is  considerable,  with  nausea, 
tome  dyspncca,  quick  puUc  and  irritable  weak  heart,  but  without  any 
evidence  of  the  attack  being  acute,  the  prognosis  is  bad,  and  the  case  is 
Ukdy  to  terminate  fatally  tn  a  short  rime.    Such  cases  oftra  end  in 
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epileptic  renal  coma,  or  uraemia.  If,  however,  the  dropsy  is  only  slight, 
and  the  patient  begins  to  cmadatc  and  grow  pale  in  consequence  of  the 
quantity  of  blood  being  reduced,  he  may  get  into  a  state  in  whidi  the 
disease  progresses  very  slowly,  and  he  may,  with  care,  be  kept  alive  for 
,fiiany  years.  The  reader  would  perhaps  conclude  that  if  a  full  blooded 
patient  were  bled  it  would  be  to  bis  advant.tge,  but  such  patients  do 
not  bear  laige  bleedings,  as  is  proved  by  the  circumstance  that  rapid 
prostration  and  death  soon  follow  a  violent  attack  of  hatmorrhage  from 
the  bowels  or  lungs  when  it  occurs  in  such  a  case.  Sometimes,  howc\'er, 
moderate  haemorrhage  from  the  nose  seems  to  do  good,  or  at  any  rate 
improvement  which  was  observed  has  been  attributed  to  this  circum- 
stance. So  that  I  am  by  no  means  certain  that  advantage  would  not 
result  from  oft  repeated  moderate  bleedings  in  well  selected  cases, 
although  [  am  unable  to  speak  from  actual  experience.  Such  a  plan  of 
Treatment,  if  carried  out,  should  be  tried  cautiously,  and  the  patient 
most  carefully  watched. 

Mf</idru.—The  appropriate  remedies  wiil,  in  many  cases,  at  once 
suggest  themselves  to  the  mind  of  the  practitioner.  Iron,  various  bitter 
tinctures  and  infusions,  the  mineral  acids,  and  many  remedies  included 
in  the  class  of  tonics  may  be  employed.  I  will  not  venture  strongly  to 
recommend  one  particular  remedy  of  the  class  in  preference  to  others, 
but  in  my  own  prartice  I  am  in  rhe  habit  of  prescribing  principally  the 
tincture  of  perchloride  of  iron  and  infijsion  of  quassia.  I  find  the 
remedy  very  useful.  Mercury,  even  if  given  in  very  small  doses,  in 
chronic  renal  disease  often  causes  profuse  salivation,  and  sometimes 
extensive  sloughing  dangerous  to  life  results. 

Digitalis  is  a  remedy  which  acts  favourably  as  a  diuretic  in  some 
cases  of  renal  disease,  and  has  been  very  largely  prescribed  by  some 
physicians.  The  infusion  or  the  powder  may  be  given.  The  former 
is  by  far  the  most  efficacious,  and  in  some  cases  increases  the  quantity 
of  water  secreted  without  irritating  the  kidney.  Many  diuretics  do  not 
act  disadvantagcou.sly  in  some  forms  of  renal  disease,  and  I  think  life 
Is  sometimes  prolonged  by  their  use.  As  a  general  rule,  irritating  sub- 
stances, such  as  cantharides.  should  be  avoided,  but  citrates,  acetates, 
tartrates,  and  nitrates  of  potash  may  be  given. 

jPrruan/ifis  in  Ratai  Disease. — Pericarditis  is  a  very  common  com- 
plication of  chronic  renal  disease.  It  is  probably  due  to  the  altered 
stale  of  the  blood  and  its  increased  tendency  to  form  fibrinous  deposits. 
The  affection  does  not  usually  occur  until  the  patient  has  become 
very  weak.  This  form  of  pericarditis  may  be  treated  by  the  application 
of  external  warmth,  fomentation  or  a  Unseed  meal  poultice,  or  moderate 
counter  irritation ;  but  leeches  are  scarcely  ever  necessary,  and  bleeding 
or  lowering  remedies  would  only  hasten  death.  The  affection  is  seldom 
^coQipimicd   by   much  effusion   of  serum,  and   in    most  cases  the 
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litis  majr  be  allowed  to  ran  its  counvc.     Tt  usually  progresses 
'veiy  slowly,  and  it  h  better  not  to  adopt  any  veiy  active  measures. 

Uramia. — In  blood  poisoning,  ocairring  in   the  course  of  renal 

disease  or  when  there  appears  any  tendency  10  this  condition,  we  must 

nerer  give  sedatives.     A  very  little  opium  may  destroy  life  in  chronic 

afiections.     The  treatment  that  must  be  adopted  is  free  purgation 

d  die  administration  of  sudorilics,  and  where  there  is  reason  to  think 
the  kidneys  will  respond,  diuretics,  such  as  certain  tulrates,  citrates, 
aceUtea,  carbonates,  or  nitrates  ;  hut  irritating  diuretics,  such  as  cantha- 
rides,  juniper,  and  the  infusion  of  broom  should  not  be  given.  Renal 
coma  may  often  be  kept  off  for  a  long  lime  by  the  frequent  use  of  the 
hot-air  bath,  p.  82.  Many  patients  hear  very  free  sweating  CT'ery 
day  and  experience  the  greatest  relief.  Headache  and  nausea  often 
pRoede  more  serious  5)rmptoms  of  blood  poisoning,  ami  shonld 
always  be  looketl  for.  Su(lorifi<-s  and  purgatit'es  shoulil  be  given  freely 
and  continued  until  tlie  symptoms  have  passed  off.  In  cases  in  which 
the  strength  is  not  much  reduced  eluterium  may  be  given  in  doses  of  the 
fourth  of  a  grain,  repeated  if  necessary.  This  drug  boinelimes  acts 
very  satisfactorily,  but  il  should  be  uiied  with  great  care.  Patients 
cxhitHting  any  tendency  to  uncraia  require  most  careful  watching,  and 
ought  to  be  seen  at  least  twice  during  each  twenty-four  hours,  When 
vomiting  occurs,  it  may  sometimes  be  relieved  by  small  do3cs  of  creosote, 
hydrocyanic  acid,  and  carbonate  of  soda,  or  sm.ill  quantities  of  ice. 

Amasana. — In  cases  in  which  the  anasarca  becomes  consideiaWe, 
and  the  skin  is  stretched  and  brawny,  the  tension  must  be  relieved  ;  but 

moderate  degree  of  anasarca  oflen  passes  off  without  requiring  any 
special  treatment  Acupuncture  may  be  performed  by  any  sharp-pointed 
instrument,  but  experience  has  fiilly  proved  that  the  punctures  made 
b)'  3  common  sewing  needle  seldom  become  inflamed  and  are  nuely 
followed  by  erysipelas  i  and  although  »uch  slight  orifices  often  heal  up  very 
quickly,  fresh  ones  may  be  made  as  often  as  may  be  necessary.  Id 
many  cases  the  areolar  tissue  of  the  scrotum  and  penis  becomes 
esomously  distended  with  fluid.  Punctures  with  an  ordinary  needle 
give  great  relief  and  seldom  occasion  trouble.  But  at  a  later  |>eritKl  of 
the  case  I  have  so  often  seen  erysipelas  or  vety  troubleisome  sloughing 
seres  follow  incisisni  in  llie  skin  that  I  never  now  resort  to  them  in 
renal  dropsy.  In  certain  cases  of  cardiac  diop^,  however,  incisions 
about  an  inch  in  length  near  the  inner  ancle  sometimes  answer  most 
satisfectorily,  and  give  very  great  relief  within  a  few  hours. 

Further  observations  on  treatment  will  be  found  under  "  Treatment 

Albtnninuria." 
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PART  ri. 

OF  HEALTHY  URINE  AND  ITS  EXAMINATION. 

CHBMiCAL  AND  MICROSCOPICAL  APPARATUS— OF  VOLUMETRIC  ANALYSIS 
— THE  GENERAL  CHARACTERS,  QUANTITT,  ANH  COMPOSITION  Of 
HKALTHV     URINE— CONSTITUENTS    OF    HEALTHY    URINE. 


For  the  clinical  invcHtigaiion  of  urine  the  practitioner  requires  certain 
regents  and  apparatus  for  performing  chemical  analysis,  as  well  as 
instruments  and  apparatus  for  the  microscopical  examiDation  of  the  H 
salts  obtained  from  tlie  urine  and  urinary  deposits.  It  is  desirable  he 
should  familiarise  himself  with  the  use  of  these  as  soon  as  possible,  and 
in  order  to  do  so  he  should  in  the  first  place  study  the  characters  of  ■ 
healthy  urine.  Systematic  tables  which  will  be  very  useful  for  self 
teaching  wilt  be  found  at  the  end  of  the  present  volume.  The  process 
of  volumetric  analysis  is  given  on  page  99. 

Nstcnciiik, — The  result  of  every  observation  should  be  carefuUy 
entered  in  a  noie-bovk  at  the  lime  it  is  made ;  and  it  is  often  of  the 
greatest  importance  to  make  a  sketch  of  the  microscopical  characters  of 
a  deposit,  and  to  append  a  cartful  but  short  description  of  the  specimen 
at  the  lime  the  drawing  is  made,  as  well  as  notes  of  the  case  from  which 
the  urine  was  obtiincd.  (On  drawing  and  meawiring  objects,  see  "  The 
MicroscoiJc  in  its  Application  to  Practical  Medicine,"  or  "How  lo 
Work  with  ihc  Microscope ;"  refer  also  to  p.  97,  and  to  pi.  Ill,  fig.  afi, 
of  the  present  Work.) 

Now  suppose  a  specimen  of  urine  brought  for  examtnatioo  ;  how  is 
the  investigation  to  be  commenced  ?  What  arc  the  first  points  which 
should  attract  notice?  In  what  order  should  they  be  observed ?  .\nd 
how  is  the  nature  of  the  constituents  which  arc  dissolved  in  the  fluid, 
or  which  form  a  visible  deposit,  to  be  ascertained  ?    See  pt  i  ij. 

The  perfectly  fresh  urine  should  he  poured  into  a  conical  glass 
vessel,  pis.  of  Apparatus,  I,  II,  figs,  i,  15.  If  any  deposit  is  formed, 
it  must  be  subjected  to  examination  in  the  microscope,  and  certain 
chemical  reagects  must  be  applied.  The  characti^rs  of  some  urinary 
deposits  vary  much  according  to  the  time  they  have  been  allowed  lo 
stand  In  the  urine,  and  some  do  not  make  their  appearance  till  six  or 
mere  hours  aAer  the  urine  ha^  been  passed. 

I  shall  now  refer  briefly  to  thoijc  instruments  and  pieces  of  apparatus  I 
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lave  Ibund  most  necessary,  inexpensive,   and  useful.     These  can  be 
rcadil)'  obtained  of  most  tn&uumeiu  makers. 
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TESTS  AND  CHEUICAI.  APPARATUS- 


i*"t«. — The  principal  reagents  required  for  qualitative  and  quanti 
tative  analj-sis  of  the  urine  are  enumerated  below.  They  should  be 
kept  in  stoppered  bottles,  of  from  two  to  four  ounces'  capacity.  The 
strength  of  the  solution  required  varies  somewhat  in  ciiflTcrent  test  solu- 
tions ;  but  from  ten  to  fifty  grains  of  the  salti  may  he  dissolved  in  each 
ounce  of  distilled  water.  Distilled  water  should  be  kept  in  a  quart 
bottie ;  and  it  will  be  convenient  to  keep  one  of  Ihc  wash-lwitles  repre- 
sented ia  6g.  lo,  pi.  II,  ul&o  filled  with  distilled  water. 

Stmigtb. 

Airob*! no,r*>i*o Sp.  ffr.  a-Ba 

KulrliuHc   Aeld ■•,•«!*  Sp.  cr.  l'M4 

MMrorbterlc  AcM     BCI     ap.Kr.l-S* 

NUric  ABia   Ha.No* a*.  KT.  ■-•• 

•udJe  Adtf  c*o',Ha+SA« a*  era.  t«  1  Mu 

Aectlc  Add    ■u.c'h'iI*      rtiRrin«cop«ta. 

AmoMBU NB*    ap.  itr.  a-aa 

Oxatalc  or  AmnmU  NB*0,C*0'+ A*. »•  rn.  to  I  •«. 

^•*«»h uo.Mo Bp.  Br.  1-aea 

rermryRnldr  ot    Pat*mkluni    K*,FcC7*  +  aA« 18  gra.  Ut  I  OX. 

Cklsrlde  af  Anunonbiyi  ...    ?IH'cI a*  iTa.  M  1  ok. 

Umr  Halcr CaO.HO aat.  Ml. 

CArbdELKi*  »r  nods    NBO,(:U,*  +  iaAa   I^a  an.  lo  1  vz. 

raokphate  of  fioom aNao,HO,ro*-l-i«Aa..  aa  sr*.  lo  i  o>. 

ChlorUcorcaleiMM CaCL  ft*  XT*.  t«  ■  ox., 

CklorMr  «r  BarlUM MaVI B*  ith.  to  1  ox. 

rerchUridr  of  Iran       r«*Cl* la*  sr*.  lo  1  oz 

BolpliKte  of  t^oppcr CuO.BO^ -f- SAa  aa  vn.  lo  I  oa. 

Nlir»l«  of  Hllrer   AaO.NH* sa  «ts.  to  I  oz. 

utebtariie  at  mtnuwy Hal:!* SB  btii.  to  l  oz. 

■l«^lilorUe  or  PljUlnnm    .  .   PiCl' a«l«  In  MluUaa. 

peauDC*  Bointion. — For  mode  of  preparation,  see  tlie  section  on  the 
Enani illation  uf  Diabetic  t'rinc. 

■alancc  and  Wel»lit«.— A  very  efficient  balance,  which  weighs  to  the 
i-50tb  of  a  grain,  and  bears  t,ooo  grains  in  each  ^-aie,  and  is  adapted 
for  the  quantitative  examination  of  urine  and  other  aninial  fluids  and 
solids,  may  be  obtained  of  Mr.  Becker,  of  the  firm  of  Elliott  Brothers, 
Strand,  for  the  sum  of  jCi-  It  is  desirable  to  be  provided  with  gramtiK, 
and  also  with  grain  weights.     These  are  fumtihcd  with  the  scales. 
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TesumbcB.  of  various  sizes  will  be  required.    The  observer  should 
also  be  fumi^hwl  with  a  rack  and  drainer. 

Teai-iube  Holtfrr. — A   very  simple    form   is   represented   in  pi.  I, 

fig.   2. 

■■tall  Hetort  BUtBd,  as  seen  in  pi.  I,  fig.  S;  or  attacbed  to  the 

spirit-l.imp,  as  in  fig.  1 1. 

TripAdi  ttnit  wire  TrluicfM.  for  supponing  platinum  capsules  or 
foil,  while  ihe  organic  matter  is  being  burned  off. 

ttplrtt-Uaap. — The  ordinary  gla»s  spirit  lainp  is  the  most  convenient 
form. 

•nuUJ  riailnuBi  cupvulc  and  Plailniim  roll. — A  capsule  about  two 
inches  in  diameti^r  will  be  targe  enough.  Tliiii  can  be  purriiascd  fcr 
i3t.  or  14J.  It  should  be  exposed  to  the  clear  Rmokcless  flame  of  a 
spirit  lamp,  or  to  that  obtained  by  burning  coal  gas  mixed  with  air,  ■£ 
it  issues  through  fine  wire  gauze,  or  from  a  small  conical  tube  placed 
over  the  gas  burner.  Care  must  be  taken  that  no  lead  or  pewler  comes 
into  contact  with  the  plattnuin  when  heated,  or  it  will  be  instantly 
destroyed. 

vrarer-bath. — A  verry  simple  form  of  water  bath  is  represented  in 
pi.  I,  fig.  9 ;  or  a  small  saucepan  may  be  used.  But  when  the  obser- 
ver desires  to  make  many  careful  analyses  of  urine,  he  should  be 
prorided  with  a  large  water-bath,  so  that  four  or  five  basins  may  be 
placed  over  it  at  one  time.  Several  rings,  of  varions  sirxs,  cut  out  of 
thin  sheet  copper,  will  be  required  to  support  basins  of  different  sizes 
over  the  water-bath.  A  little  hot  water  drying-oven  is  nc<u»sary  for 
careful  quantitative  determinations.  The  injccting-cjui  ("  The  Micro- 
scope in  Medicine,"  or  "  How  to  Work  with  the  Microscope,")  also 
forms  a  most  convenient  water-balh. 

The  porcelain  basins  with  residues,  which  have  been  dried  over  the 
water-bath,  should  be  allowed  to  cool  before  being  weighed.  The 
observer  will  find  it  useful  to  have  two  or  three  gU.<is  shades,  about 
9  inches  in  diameter,  with  shallow  glass  dishes,  for  containing  strong 
sulphuric  acid,  about  four  or  five  inches  in  diameter.  Upon  the  glass 
dish  about  half  fdled  with  the  sulphuric  acid,  is  placed  a  piece  of  wire 
guizc,  or  perforated  zinc,  to  support  the  basins.  In  this  manner  the 
residues  m.iy  be  allowed  to  cool,  without  absorbing  water,  and  they 
may  be  kept  dry  for  some  time,  if  requisite. 
Two  or  Thr»  Mmu  of  BtmkerB.* 

Cenlral  «ilan«N.  of  the  form  represented  in  pi.  II,  6g.  13,  or  in 
pi.  I,  tg.  r.  The  former  combines  the  glass  for  the  urinometer  with  a 
conical  glass  for  collecting  urinary  deposits.  This  is  a.  most  useful  form 
of  conical  glass.     It  was  devised  by  Dr.  Budd 

*  GloM  And  porcelain  apnaratut  may  he  ohiainrd  of  Meurt.  Powell,  .cf  tke 
Wliite&uus  GUm  Wnrlu,  or  uiey  will  be  (urouh«d  by  the  inKtmoieot  niakcn. 
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P«r(»lBl«  BTa|«*rmtlnit.lMwina,  of  various  sizcs,  from  eight  ounces  to 
hair  in  ounce  capacity. 

wul».ft*tuc,  for  tt-ashing  precipitates  on  Alters,  p!.  I,  fig.  5. 

Staas  mnneU,  of  var)ou.s  sites. 

niicrtDK-pMvcr,  which  can  be  inirchMcd  of  the  instrument  makers, 
or  of  most  istationers,  under  the  name  of  while  blotting  paper.  The 
mode  of  folding  filtcring-papcts  is  represented  in  pi.  I,  fig.  6, 
Of  Ihey  may  be  purchased,  ready  cut  in  circles,  of  the  operative 
chemists. 

6htm  MeunrM. — One  pint  measure,  one  4-ounce,  one  i-ounce, 
i.ooo-grain  measure,  cubic  inch  measure.  The  cubic  centimeter  mea- 
sures are  described  in  page  99,  under  "  The  Volumetric  Analysis  of 
Urinc.- 

•Urrimic-raaA. — These  are  made  of  ordinary  glass  rod,  rounded  at 
each  end  in  the  blow-pipe  flame  ;  or  of  jiieccs  of  glass  tube,  the  ends 
of  which  are  drawn  off  and  closed  in  the  Ikme  of  the  spirit-lamp  or 
blowpipe 

TMupAyeni. — Blue  litmus  and  reddened  litmus. 

The  rut  uiu«(er. 

m»mnftpt.^Aa  ordinary  gas-fitter's  blowpipe,  which  costs  6if., 
answers  every  purpose. 

PIpetws,  of  tn*o  or  thnrc  sizes. 

tJriBMBeur* — mpe<40e  Crantir  B«tUr*,  fnr  taking  the  -ipcrific  gravity  of 
urine.  The  specific  gravity  of  a  fluid  is  obtained  most  correctly  by  ascer- 
taining Uie  weight  of  equal  bulks  of  the  fluid  tn  be  examined,  and  distilled 
water.  For  this  purpose,  a  small  bottle,  with  a  tubular  stopper,  holding 
exactly  1,000  or  500  grains  of  distilled  water,  at  a  temperature  of  &o*,  is 
the  most  exact  form  of  apparatus,  pi.  II,  fig.  15.  AU  that  is  necessary  is  to 
fiU  Ibe  bottle  carefully  with  the  urine  at  60°  F.,  wipe  it  dry,  and  then 
weigh  it,  after  having  counterpoised  the  bottle.  The  number  of  grains 
which  the  fluid  weighs  is  the  specific  gravity  in  the  case  of  the  1,000- 
grain  bonle.  double  the  weight  for  the  soo-grain  bottle,  four  times  the 
weight  for  a  bottle  holding  350  grains,  and  so  on,  in  like  proiKirtion. 
This  method,  although  perfectly  exact,  and  readily  performed  where  a 
good  balance  is  at  hand,  ts  nevertheless  loo  tedious  and  troublesome 
for  the  practiiioner  in  a  general  way,  oJid,  in  the  sick  wards,  a  much 
ampler,  though  less  correct  metliod,  is  usually  resorted  to. 

The  specific  gravity  is  obtained  by  a  small  hydrometer,  usually 
termed  a  urtfiomeitr.  The  form  of  this  instniment,  and  the  mode  of 
using  it,  are  well  known ;  but  there  nxt  one  or  two  points  in  its  con- 
stniction  and  management  which  it  may  be  well  for  me  to  refer  to.  As 
sold,  these  instruments  arc  often  nearly  useless,  in  con.setjuenrr  of  the 
carelessness  displayed  in  their  manufacture.  Out  of  twenty  of  the 
commoD  iostruments,  I  have  found  several  differing  as  much  as  ten 
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degrees  from  one  another.  Tf  ihe  stem  of  many  urinometers  be  examined, 
it  win  be  found  that  nil  the  degrees  marked  u\Kin  it  are  equal,  which 
clearly  ought  not  to  be  the  case,  pL  II,  fig.  14  A  ;  for,  when  fluids  of 
low  specific  gravity  are  operated  on,  a  very  small  portion  of  the  stem 
remains  above  the  surface  of  the  liquid,  pi.  II,  fig.  13  6,  while  tiie 
reverse  holds  with  respect  to  liquids  ofijTcal  density.  In  the  latter  case, 
there  is,  of  course,  a  much  grcitcr  weight  of  .stem  above  the  h(|utd, 
lending  to  force  the  instrument  lower  in  the  fluid  than  in  the  former, 
pi.  It,  fig.  13  a.  Allowance  must  also  be  mnile  for  the  fact  that  the 
fluid  becomes  denser  as  we  pass  from  the  upper  to  the  lower  strata.* 
The  tendency  of  the  instrument  to  indicate  a  higher  density  than  the 
real  one,  renders  it  necessary  that  the  degrees  should  dnraut  in  length 
from  the  upper  towards  the  lower  part  of  tlie  stem.  The  practitioner 
sJiould  carehilly  examine  his  urinometer,  to  see  that  there  is  this  dif- 
ference in  the  degrees,  and  if  not,  it  should  be  changed.  I  strongly 
recommend  everyone  to  test  the  urinomeler  by  immersing  it  in  fluids, 
the  specific  gravity  of  which  has  been  ascertained  by  the  bottle,  or  by  a 
well  made  and  previously  corrected  urinometer.  If  the  degrees  are 
incorrect,  the  observer  can  always  bear  in  mind  the  amount  of  error,  and 
allow  for  it  in  taking  the  specific  gravity  of  different  s[)eciraens  of  urine. 
The  vessel  which  is  employed  for  receiving  the  urinometer  should  not 
be  too  narrow,  in  case  the  bulb  should  rub  against  the  sides,  when  it 
bcc;om«s  difficult  to  ascertain  Uie  real  density.  Iw  diameter  should  be 
rather  more  than  a  quarter  of  an  inch  over  that  of  the  widest  part  of  the 
bulb  of  the  urinometer.  The  glass  delineated  in  pi.  II,  6g.  13,  is  a 
very  convenient  form.f 

Another  method  of  taking  the  specific  gravity,  which  is  sometimes 
followed,  consists  in  having  a  number  of  small  gla.ss  bulbs,  with  ihc 
density  of  the  fluids  in  which  they  neither  sink  nor  swim  marked  upon 
them.  Hy  plaf'tng  one  after  another  in  the  nrinc,  one  is  found  which 
remains  jiist  beneath  the  surface,  and  the  number  upon  it  indicates  the 
specific  gravity  of  the  fluiit 

«*«  The  cheniical  airpxiniiu  Tctgnirrtl  for  the  uiAlysu  n(  urine  will  be  provided  by 
Mears.  BuElock  and  Reynolds,  3,  Hanover  Street,  W.  ;  McssTi.  Griffin,  Lon^  Acfe, 
W.C.  ;  Mei>B».  Home,  ThornlhTfaile,  and  Ca.  Newgate  Street ;  and  other  Open- 
live  ChemJsU  i  or  (hey  will  be  [jiijcurcd  for  tlie  practitioner  by  most  of  the  In&truiDcni 
Makere, 

•  This  error  has  bcm  corrected  by  Mr.  Ackhnd.     See  note  below. 

t  The  following  rcinulu  on  the  constniction  of  urinomclcra  h«<re  been  publidted 
liy  Mr.  W.  Acklaad,  of  tlie  firm  of  Home  and  Thnmlhwute : — 

In  the  const niction  of  hydromelrrt  it  is  very  important  to  obtain  ccttnin  fixcl 
points  on  the  Mnlc  with  conxjdcmbic  accuncy,  and  great  difiicullici  arise  wlien  the 
instrument  is  of  tanall  uec,  from  the  slug[iah  manner  In  which  il  Doati  in  den»e 
lic|tiicls. 

This  ia  especially  Ihe  cam  in  mailing  ihe  mall  urinomelcrs  indicating  from  I  tioo  to 
I  ^c6o  used  by  the  medicalproremion  for  determining  The  specific  gravityof  urine;  ami 
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raalcai  Porket  nirrsHrDiic. — This  is  a  very  simple  and  inexpenave 

instiument,  which  I  have  lately  arranged  for  the  microscopic  examina- 
tion of  uriiurr  deposits  and  other  subsuinccs.  it  may  be  used  as  a  Geld 
microscope,  ami  will  be  found  a  most  useful  form  of  instrument  for  the 
practitioner.  When  closed,  it  is  only  six  inches  in  length,  bin  when 
arrangc<l  for  cx.imination,  the  lube  is  drawn  out  as  long  as  th.-it  in  the 
ordinary  microscope  Any  powers  can  be  adapted  to  it ;  and  direct 
light,  or  light  reilected  from  a  mirror,  may  be  employed.  I  have  now 
used  this  instrument  for  many  yeare  for  leaching  in  the  wards,  and  find 
that  it  answers  its  purixisc  welt.  It  may  be  htted  up  with  mirror, 
pipettes,  slides  and  cells,  in  a  leathern  case.  The  instrument  i^  made 
by  Messts.  Powell  and  Lealand,  170,  luiston  Road  ;  Mr.  Salmon,  100, 
FcnchurcJi  Street;  Mr,  Highlcy,  Green  Street,  Leicester  Square;  arifl 
by  Mr.  Matthews,  Ponugal  Street,  Lincoln's  Inn.  The  clinical  micro- 
scope is  represented  in  pi.  Ill,  fig.  20.  It  costs,  with  the  eye-piece, 
Init  without  object  glasses,  25*.  The  armngemcnl  of  the  spring,  by 
which  the  prejioratton  is  kept  in  contact  with  the  stage,  while  every  jtan 
of  the  field  is  cicamined,  is  representLiI  in  fig.  33,  I  iiave  had  this 
instrument  fitted  to  a  small  sund,  with  a  lamp  for  use  liy  night,  and  a 
mirror  for  day.  so  that  it  can  be  very  easily  handed  round  in  a  leclure- 
room.  I  find  this  arrangement  most  convenient  for  demonstrating 
objects  to  large  classes.  The  stand,  with  the  clinical  microscope,  is 
represented  in  pi.  Ill,  fig.  21.     It  is  convenient  also  to  be  provided 

the  mnatks  hereafter  nuclc,  although  applying  to  thii  instniinmt,  may,  bjr  a  ili|^t 
nhadon,  be  made  applicable  to  every  fonii  of  hydrometer  in  iwe. 

The  anai  pUn  follonrcd  to  ohUm  the  (vro  extreme  poLDt&  of  ihc  ccale  u,  w  to 
lowl  the  bulb  thai  it  tihsU  Soai  in  ribiilled  water  (at  Icmp^  60^)  at  ^uiqc  point  near 
the  lop  of  the  scale,  where  the  O  division  is  to  be  placed,  and  Uvea  to  immcntc  it  in 
J  fluKI  wbooc  ipedfic  eiRvity  u  I  v6o,  to  olitain  the  place  ot  the  60th  divUiun  ;  and 
ihcce  points  being  obtained,  the  Intervenins  space  is  etiually  divided  into  60  equal 
dinsoQs  to  fotm  the  scale. 

In  ptBctice  ihii  plan  of  ohtaininR  the  fixed  point*  ii  found  difficult,  from  the  well- 
koowtt  fiKt  Ihat  such  a  omall  flrjatiiiy  budy  cAnnut  Ik  relied  on  ici  Mttle  exactly  at  the 
ttme  point  in  difTrrenl  trials  in  a  dctiv;  liquid  under  circuiMlances  apparently  simitaT, 
and  the  uiul  mode  of  dividing  the  «calc  etiually  is  crmneoii*.  a«  we  *hall  hereafter 
Aow.  In  order  to  atrunttrly  obtain  the  extreme  pointii  of  the  scale,  the  pkn  I  follow 
H  lo  take  advanlnee  of  the  fact  thai  such  an  hydrometer  will  ieillc  definitively  to  the 
SUM  pdu  of  the  sole  in  dtfTercni  tnalx  in  a  mixtarc  of  alcohol  and  water  in  ccilain 
preportions  ;  the  strenpli  oaed  nuginc  between  "910  and  '9.^. 

To  l«t  thin  mtxlurf,  a  very  accurate  tlandaid  hydrometer,  having  a  lan^e  bulh 
and  imall  Uetn,  is  used  in  order  to  show  iu  tpecific  gravity  with  accumcy,  and  ihix 
being  noted,  w  iweil  to  obtain  the  two  enlreme  points  of  our  scale  as  follow*  ^— 

Place  the  imiruinent  10  a*  lo  float  in  the  liquid,  and  luad  it  inside  until  it  sinks  to 
(hat  part  of  the  stem  we  wiih  lo  indicate  1^060— call  thli  a.  Mark  a  line  on  the  stem 
jn*l  level  with  the  wrfacc  of  Ihc  Iniuid,  then  wipe  dry,  and  ascertain  the  total  weight 
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with  a  simple  stiictcnt's  microscope,  wth  large  stage.  (S^  "  How  to 
Work  with  the  Microscope.")  The,tube  of  an  ordinary  microscope  can 
easily  be  made  moveable  and  fitted  with  the  end  tube  and  stage  of  the 
clinical  microscope — a  plan  which  has  been  carried  out  by  Mr. 
Highley. 

oueet-Kluiiett  rcnuircd. — The  fuar/ero/an  mr^,  magnifying  alxnit  aoo 
diaiuclcrs,  and  /Ac  iicA,  magnifying  from  30  to  50  diameters,  are  the  two 
most  useful  object-glasses  for  the  purposes  of  the  medical  practitioner. 
The  best  English  objective  costs  about  ^^5,  but  good  powers  may  be  ob- 
tained for  about  30t. 

■icrfMcapc  Lamp. — An  Ordinary  French  lamp  affords  a  very  excel- 
lent  artificial  light,  especially  if  provided  with  a  blue  glass  chimney  ;  but 
for  every  kind  of  microscope  work  a  small  paraffin  lamp,  with  a  round 
wick,  is  to  be  preferred.  This  may  be  obtained  of  Mr.  Coltinii,  77,  Gtcat 
Tiichfield-sireet,  Oxford-street.  The  best  form  of  gas  lamp  has  been 
arranged  by  Mr.  llighley. 

ciua  mitt* — the  only  slides  used — should  be  three  inches  long  by 
one  inch  broad.  They  may  be  purcha.sed,  at  from  jx.  to  6^.  per  gross, 
of  Messrs.  Ciaudet  and  Houghton,  89,  High  Kolbom,  E.C.,  and  of 
most  instrument  makers. 

T&ln  oiBsa,  cut  into  squares  and  circles.  This  may  be  obtained  of 
the  various  instrument  makers,  and  of  Messrs.  Ciaudet  and  Houghton. 

WMek  ciluHs,  of  various  sizes.  Watch  glasses  are  very  convenient 
for  L-vapurating  small  quantities  of  fluids.  The  common  gla.<jscs  are 
those  which  are  required.    They  cost  u.  per  do^en. 

of  ihe  iiutrumieat — call  this  weight  or ;  tlun  w  »  1960  gives  an  a^diiinnjil  weight  I0  be 
ftdded  iBlcmaEly,  thus  causing  the  in&tmincnl,  when  igain  plsocd  in  the  alcohol  oux- 
ture,  lu  iniliciie  ihc  |ioint  of  the  Mnn,  which  we  may  call  6,  and  which  U  aUo  lu  be 
marlied  on  the  slcm,  *nJ  is  where  we  must  ultimately  place  our  O  division. 

TlicK^  twn  mnrkt  will  be  Ihc  iKiintc  (o  which  Uie  irulninienl  is  to  sink  in  liquids  ot 
the  tpecilic  gnvitics  of  t  000  and  1  Y>6o  ;  and  we  iniu>l  now  oKertain  what  the  finxl 
weight  of  the  instnimcnt  ■=  W  must  be  made.     To  do  thi»,  calling  the  specific  giaTiljr 

of  our  ilcohol  mixtun  e.  we  find  W  -  "'  '  '^^. 

o 

II  now  rrmaint  to  tuMivirtc  the  wale  bo  that  ihe  estremr  points  shall  correspond 
to  (he  two  marks  we  have  made  on  the  «lcm,  and  tliat  each  intermeiliatc  division  shall 
indicate  ench  de^pvc  of  specific  gravity,  then,  aner  fixing  the  scale  m  tifn  atid  lotuUng 
it  to  the  weight  W,  to  clcne  it  in  the  luuol  manneT. 

As  before  mcniione<l,  sceh  scaler  are  usually  equally  divided  ;  hot  thia  mode  of 
ODiutraetioti  wonld  injsplace  Ihe  joth  division  of  the  i>cale  nearly  two  6egpce%.  and 
introduce  serious  erruif  m  Ihat  portion  of  Iho  scale  mortly  in  use.  The  scale  inu<it  of 
tiecctsity  be  so  divided  iliai  the  value  uf  each  divirion  sludl  bear  a  conMant  ratio  10 
the  djffcrrnocsaf  the  reciprocals  of  the  specific  gravities  indicated.  This  a  easily 
aceoinpliihcd  liy  asing  a  dividing;  engine,  ifwcially  conMnicled  for  this  I'uipose  Iqf 
myself,  and  which  gained  the  highest  commcndatiuni  an<i  a.  Fi'uc  Medal  in  the  Exhibi- 
tion of  tSj  I . 

We  will  now  proceed  to  show  that  tbis  method  of  tinding  the  two  ex1n;me  points 
of  our  scale  is  correct  in  principle. 


I 


€bwii  Ctiis,  for  exaiDiiiing  uriiuuy  deposits.  A  simple  fonn  of  cell 
is  represented  in  '  apparatus,'  pi.  II,  fig.  i8,  but  I  have  found  the  stxalled 
"  animalcule  cages  "  most  convenient  instninients  for  tlie  examination 
of  ariiiAry  deposits.  The  best  form  is  represented  in  pi.  II,  fig.  17, 
which  is  supplied  by  Messrs.  Powell  and  Lealand.  Fig.  23  is  a 
section  of  a  smaller  one,  which  can  be  used  with  the  clinical  micro- 
scope. 

■rmm  rorccpB,  supplied  by  the  microscope  makers. 

auMie  ■icrometer,  divided  into  tooths  and  i.oooths  of  aa  inch. 
This  is  required  for  ntcasuring  objects,  accunling  to  the  plan  described 
in  "  How  to  Work  with  the  Microscope."  A  scale,  divided  to  i.oooths 
of  an  inch,  and  magnified    115  diameters,  is  represented  in  pi.  Ill, 

fig-  25. 

MeatnO-ttnt  (itjuw  UrntiAnr,  for  tracing  the  outline  of  objects, 
pi.  Ill,  fig.  74.  It  is  very  important  that  the  observer  should  be 
familiar  with  the  methods  of  drawing  and  measuring  objects  accurately. 
The  arrangement  of  the  microscope  for  tracing  the  outline  of  objects, 
with  the  aid  of  the  neutral-tint  glass  reflector,  is  represented  in  pi.  Ill, 
fig.  36. 

BoMlcswltli  CmplUkry  orUeea. — These  bottles  are  most  convenient 
for  testing  minute  quantities.  They  may  be  obtained  separately,  in 
boxes  containing  6  or  12  ;  or  fitted  up  in  a  box,  with  other  apparatus 
required  for  testing  urinary  deposits  and  caJculi,  pi.  II,  figs.  16,  19. 

These  bottles  .arc  filled  as  follows  : — A  little  distilled  water  15  poured 
into  a  small  porcelain  basin,  the  tube  being  inverted  so  that  the  orifice  dips 

Let  V  =  the  volume  of  the  iiutnimeni  up  to  <i ; 

IV'-  „  .,  ,.        *; 

n>  B  the  weight  of  the  inntmmcnt  when  floating  in  the  aJcohoI  mixtiue  at  a ; 
»*=  the  weight  of  Iht;  in>lruiiictil  wlicii  Huolitig  in  the  akuliol  muTote  at  i ; 
W=  Ihc  total  weigh!  when  finiihed  ; 
s  =•  specific  gntvlly  of  point  a  —  I  "060  ; 
/•=>        „  „  ..     i-i-ooo; 

a '^        „  M    of  alcohol  mixture  employed. 

en,  by  the  principle  thiil  the  weight  of  a  loaiing  body  is  equal  to  that  of  Ike  quantity 
of  the  liquid  whose  place  it  occupies,  we  have  the  following  ; — 

Weight  of  V  of  liquid  of  specific  gravity  *  =  W  ; (I) 

V  „  „  y-W; (s) 

V  „  „  e-«,i (3) 

V  „  „  «-w'. (4> 

Froo)  (t)  and  t3)  we  deduce 


W  :  w ! :  /  1  #,  01  W 
and  from  (a)  and  (4)  wc  deduce 

W  :  a/  : :  »* :  IT,  or  «/■  ^ 


W/ 


(s> 


(6) 


It 


The  results  (5)  and  (6)  we  employ  in  the  constmcticn  of  the  UrmometeF. 

Objcclions  may  be  TAiKcd  fteainst  thU  method,  that  no  allrmance  has  hc«n  mute 
Tor  Uie  lempemiurv  ni  which  the  alcoliol  mi.ttuic  happens  to  be  at  the  lime  or  the 
eiperiment,  and  that  since  thii  ha^  an  effect  on  ibe  rolnme  of  the  liuiUunienl,  it  will 
aJ»ti  have  an  effect  on  the  dqilb  to  n-hich  the  instrument  will  iinli,  and  I  now  will 
show  how  this  coRuderation  is  provided  fun  The  melbod  of  obiaming  the  specific 
gravity  of  the  aicohn]  mixture  i^  by  oWrvinj;  a  lirgrr,  ami  wc  may  wiy  standanl 
hydrometer  floating  in  il.  Nfiwlhiji  inslrumcnl  is  conitraclcd  wfilh  all  [ior.<iible  accuncj* 
io  as  to  show  the  ittic  specific  gravity  of  a  liquid  wAcm  /At  temfirmturr  it  6o*  K. 

But  we  ay  that  iJiough  the  standard  hydrometer  doe*  not  »how  the  specific  gravity 
with  accuracy  except  at  60°,  no  nccouni  need  be  taken  of  the  difference  for  our  present 
purpose  ;  the  effect  of  change  of  temperature  on  the  wnnllcr  hydrometer  it  nich  as  to 
seulraliie  the  error. 

Tci  prove  this,  suppoie  the  points  al  -which  the  two  hydrometers  float  to  be  marked 
A,  a,  and  let  V,  »  be  ihe  volume  below  tlie«e  points  when  lHonling  in  a  liqtiid  of 
ipecific  pavity  S  at  temperature  /.  N«>w  suppose  also  anoihei  liquid  pre^med  of  tnch 
a  specific  gravily  (S")  that  the  larger  iciitniment  may  float  at  the  sajne  mark  A  when 
the  temperature  is  60*,  and  let  V,  v"  he  the  viilumes  below  A,  a. 

Tlicn  VS  =  V'S',  btcnuse  each  is  the  weight  of  the  larger  hydrometer  ;  bat  the 
two  hydrometers  being  farmed  similarly, 

bat  (5  is  Ihe  wei^t  of  the  wmaSl  hydrometer,  .  *.  i/S'  Is  also  the  weight  of  the  snaD 
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beneath  the  surface  of  the  water.  Heat  being  now  applied  to  the  bottle, 
by  means  of  a  spirit-! amp»  the  air  in  the  interior  is  expanded,  and 
partially  expellciJ-  As  tlic  bottle  becomes  cool,  a  critain  quantity  of 
the  fluid  rises  up  into  its  interior.  A  few  drops  having  been  introduced 
in  this  manner,  the  bottle  is  held  in  the  test-tube  holder  over  the  spirit- 
'amp  ;  ami,  when  the  water  boils  anil  the  greater  part  has  been  con- 
verted into  sleam.  the  orifite  is  tjiiickly  plunged  a  short  distance  bcneaili 
the  sarfacc  of  the  liquid  to  be  iticroduced,  which  has  been  already 
placed  in  another  small  porcelain  capsule.  As  the  eteam  condenses, 
the  solution  will,  of  course,  rise  up,  aii-J  would  completely  fill  the  little 
bottle,  if  it  were  maintained  in  this  position,  but,  when  about  three  parts 
full,  it  is  to  be  removed.  If  completely  filled,  it  would  be  difficult  lo 
expel  a  drop  when  required.  A  certain  quantity  of  air,  therefore,  is  _ 
allowed  lo  remain  within  the  bottle  ;  this  being  expanded  by  the  warmth  I 
of  the  hand,  the  amount  of  fluitl  required  is  forced  out.  For  micro- 
scopical purposes  these  little  bottles  possess  many  advantages  over  the 
ordinary  stoppered  bottles.  In  the  first  place,  a  most  minute  quantity 
of  the  test  can  be  obtained,  and  this  can  be  carefully  regulated.  Secondly, 
there  is  no  danger  of  the  reagent  being  spoilt  by  tlie  introduction  of 
various  foreign  substances  from  without.  If  an  ordinary  stoppered 
bottle  be  used,  a  drop  of  fliiid  is  generally  removed  with  a  pipette,  or 
stirring-rod;  bnt  if  these  should  not  be  qtiite  clean,  foreign  substances 
may  be  introduced,  arid  the  reagent  spoilt  for  further  operations.  Care-  ■ 
lessness  upon  this  head  will  lead  to  the  greatest  inconvenience,  and  may  " 
be  productive  of  the  most  serious  mistakes.    Thirdly,  testing  by  means 
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of  these  little  bottI«  can  he  ronflHcted  in  a  very  short  space  of  time  ; 
fc»n<I  all  the  icsl-i  required,  even  for  a  ver)'  complete  qualitwivc  cxamtna- 
ftion,  can  be  packed  in  a  rery  small  compass. 

A  useful  form  of  pipette,  which  can  he  adapted  to  ordinary  bottles, 
[in  the  form  of  a  stopper,  is  repre&emed  in  plate  V,  fig.  7*.  The  tnbe  is 
vnry  narrow  near  the  end  (c),  so  that  a  very  small  drop  can  be  obtained. 
A  piece  of  India-rubber  is  stretched  over  the  other  extremity,  and  by 
slightly  pressing  this  a  drop  Ls  expelled. 

All  the  necessary  apparatus  required  for  the  ordinary  qualitative  ex- 
amination  of  urine,  vrith  tests  in  bottles  of  capillary  orifices,  and  appara- 
ins  necessary  for  the  microsropiral  examination  of  urine,  have  been 
arranged  in  a  little  case,  as  represented  in  pi.  II,  fig.  19. 

«*a  The  micrcHCopical  appualui  rvtiuiFcd  fur  tlie  examination  of  urinary  deposils 
maybrobUiacdof  Mr.  Kak<;r,  Ilollxtra  ^  Mr.  Collins  77,  Cml  Ttlchfieicl-tlreei.jPorl- 
had-road  ;  Mr.  Hightejr,  Gircn-ntrcct,  l.ciec»(cr.w|wu^  ;  Mr,  Matthews,  Foitucal- 
tlmt,  lincotn'i  Ian  ;  or  it  will  be  procured  for  the  practitioner  by  the  iiutmmcttt 
Bukcn. 

OP  VOLUMETRIC  ANALYSIS. 


Ce»er«i  Bemftrk^  on  tfc*  Yotiimrtrle  rrorva«- — Although  the  general 
processes  adopted  for  the  estimation  of  the  various  constituents  might 
be  systematically  arranged  under  Ihcir  resptxtivc  heads,  it  has  been 
thoi^ht  more  convenient  to  treat  of  the  subject  of  volumetric  analysis 
separately.* 

ttydnnetcr.  coBwqucnlly  the  small  hy^lrometer  flnattng  in  the  liquid  of  specific 
gimrity  S  has  the  volume  c*  Imatcned  ;  but  1/  it  the  volume  up  lo  a  ni  the  Icmpcra- 
inre  60*  and  S'  it  the  specilic  f^nivity  indicnied  on  the  scale  of  the  large  hydramcier 
by  the  nuirk  A.  In  other  words,  a  is  the  point  at  which  the  smaller  hyciromcier  would 
tfflat  At  60*  ia  a  liquid  whove  specific  gravity  i*  given  by  the  uiu9rrttted  indication  oT 
dit  rtandud  hydn>ua«ter. 

It  win  be  seen  that  this  method  nf  finding  the  exttcme  or  any  intermediate  poiats 
crf  ihe  scale,  anH  ihe  weight  of  the  ^l!li^hc>l  iiiKlrumettt,  aflcra  «cvrral  odvanlagcs. 
There  is  only  o»e  )ii|uiil  u»«d,  and  its  dcnuiy  can  be  ^hown  lu  any  dqrrcc  of  atcuracy. 
The  interval  of  time  uccupied  between  Ihe  dclermining  the  two  jtoirK^  a  and  h  a  wo 
unall  as  not  to  admit  of  any  tensihle  change  in  the  deo-Mly  of  Ihe  litiuiil,  and  at  no 
ootnction  for  Ictnpcntlure  n  rcqaircd  in  any  pari  of  tbe  pruco^s  l^'c  whtde  care  of 
Iha  operator  11  ibcicforc  cmployod  in  noting  the  points  at  which  the  instrument  floats, 
and  aottttg  IhMc  correctly. 

In  A  word,  the  \ubttiiution  of  the  alcohol  mixture  for  water,  coinliined  with  the 
proem  described  above  and  the  mode  of  dividing  the  scale,  enabled  us  to  construct 
Urinooictere  wilb  an  amount  of  accuracy  not  hitherto  attained. 

Still  more  recolly,  Mr.   Ackland  has  perfected  a  veiy  beautiful  appitratiu  Tor 


•  Th«  article  on  Volumetric  Analysis  has  been  most  carefully  rcvi«ed  by 
Mr.  Suttun,  of  Norwich,  who  has  made  many  addiliona.  and  has  kindly  given  Uie 
tsanhs  of  bi«  (peat  experience  to  tlic  author  (or  publication  in  this  work. 
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The  science  of  chemical  anaij-sis  has  been  of  la 
simplified  in  practice  by  the  introduction  of  the  *'olumctric  sj-stcm  that 
medical  men  may  now  with  comparative  case  and  accuracy  dctcnnine 
the  proportions  of  the  chief  constituents  in  any  given  specimen  of  urine  h 
in  a  very  short  space  of  time.  For  the  development  of  this  system  in  its  | 
general  applications,  we  are  indebted  mainly  to  Professors  Licbig,  Bun- 
sen,  Neubauer,  and  Mchr,  on  the  continent,  while  in  this  coun- 
try. Mr.  J.  J.  Griffin  (the  well-known  apjjaratus  manufacturer),  and 
Mr.  Francis  Sutton  (author  of  th«  Systematic  Handbook  of  Volumetric 
Analysis),  have  done  much  to  advance  the  science  eitlier  by  thdr 
writings,  by  laboratory  experiments,  or  by  the  manufacture  of  the  deli- 
cate graduated  instruments  used  in  the  variaus  processes.  fl 

To  I,icbig  and  Neubaucr,  however,  special  thanks  are  due  for  the  " 
application  of  volumetric  analysis  to  urine,  since  to  the  former  we  are 
indebted  for  the  discovery  of  processes  for  determining  urea  and  chlorides, 
and  to  the  latter,  in  conjunction  with  Dr.  Vogcl,  for  a  most  complete 
treatise  on  the  Chemical  Examination  of  Urine.  This  work  has  lately  ■ 
been  translated  and  published  by  the  Sydenham  Society,  and  is  well 
worthy  the  attention  of  all  who  wish  to  enter  fully  into  the  practice  of 
urinary  analysts. 

I  can  also  confidently  recommend  to  the  notice  of  practitioners 
students  the  Systematic  Handbook  of  Volumetric  Analysis,  by  Fr 
Sutton,  F.C.S.,  of  Norwich,  published  by  Churchill  and  Sons. 

It  has  been  S3i<l  that  by  the  aid  of  this  rapid  system  of  analj 
medir^l  men  may  easily  and  accurately  determine  the  quanritics  of  im- 
portant bodies  which  occur  in  healthy  or  diseased  urine;  but  let  mc  M 
qualify  this  sUtcment  by  saying  that  this  can  only  truly  apply  to  those  " 
who  wilt  take  the  pains  to  study  and  understand  clearly  the  principles 
involved  in  each  process  of  analysis.     To  do  this  does  not  occupy  a  great 
amount  of  time,  but  it  is  very  cswntkl  at  the  outset,  in  order  that  the 

Ruking  ihe  divuiom  in  every  part  of  the  stem  of  hydromeUra  and  thennoiDMcn 
■OBllicniaticBlljr  corrccl. 

PRICES  OF  ACKLAND*S  ENGINE-DIVIDED  URINOMETERS.  M 

PocVel  SiM  UthiiMnetcr  accurately  divid«d,  float*  in  8  on.  of  urine,  in  sheath  £  t.  J. 

case 046 

First  Si7*  Urinometer,   much  rccomtnciKkd  for  its  delicate  indicaliom  and 

abccnce  of  all  sliiggishnew  in  (Jwiling,  rcquiTe«4  om.  of  urine  to  float  it,  ami 

i.»dniiral)Iy  adajjied  forcilhei  ilie  UbwaioryorlwWde,  inthcalhcase  O  $  S 
Pocket  Site  Unnamclcr,  in  sheath  aue,  trial  jar,  aiij  tliermomcler  in  square 

cabinet  caw;  for  the  pocVet o  13    o 

Pocket  SUe  Uriiiometer,  111  »Ii^tb  case,  trial  jar.  Ihermomcter,  pipeltc,  teU. 
tutiM,  tMl-paiKr,  two  aad  bottles,  and  sptril-lAmp  In  *()a«re  otbbel 
owe  (or  the  pocVel .i.ItO' 

Thw«  m»lrumciit»  tna>-  be  oblMncd  of  Messrs.  Home  and  Thom(llW»il^  131,  123, 
aixl  113^  Newgale -street,  London,  li.C. 
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result  obtained  in  any  given  cxpt-rimcnt  may  l>c  reliable  and  its  meaning 
clearly  comprehended.  In  the  limits  of  a  work  like  the  present,  the 
copious  explanation  of  chemical  decompositions,  and  the  nature  and 
composition  of  the  various  tests  brought  into  use  cannot  of  course  be 
given,  but  a  few  hours  consultation  of  any  good  clemcntarj-  work  on 
chemistry  or  the  first  principles  of  analysis,  such  as  Bloxam's  Chemi&tty, 
orFownes'  Manual  will  sudice.  When  this  preliminary  knowledge  is  once 
gained,  it  is  hoped  and  believed  that  tlic  short  instructions  j.Uaut  to  foiluw 
will  be  found  both  easy  and  certain  after  a  few  trials. 

1  am  led  to  make  these  remarks,  from  having  known  instances  in  which 
piofevsional  men  who,  lluough  lapse  of  lime  or  otherwise,  had  somewhat 
forgotten  their  chcmisoy,  have  been  dishcirtcncd  by  obtaining  a  few  dis- 
cordant results  in  their  preliminarj-  experiments,  whereas  a  little  acquaint- 
ance with  the  chemical  reactions  to  be  expected  would  have  enabled 
them  to  see  the  cause  of  failure  and  its  remedy. 

The  principle  of  volumetric  analysis  is  based  upon  the  fact  that 
rbemical  substances  combine  in  de^nitc  and  equivalent  proportions.  If, 
therefore,  we  prepare  a  solution  of  any  particular  test,  in  such  a  manner 
iu  to  know  that  a  given  measure  of  it  will  exactly  combine  with  a 
defimte  qiunlity  of  the  substance  to  be  determined,  a  simple  calculation, 
according  to  the  chemical  equivalents  of  ihe  two  bodies,  will  enable  us 
after  making  the  experiment  to  arrive  at  the  desired  result 

Three  conditions  are  essential  to  the  practice  of  analyses  upon  this 
mctbod,  viz.  :— 

istly.  A  solution  of  the  reagent  or  test,  the  chemical  power  of  wbidi 
is  accurately  known. 

sndiy.  A  graduated  ves&el  from  which  portions  of  it  can  be  accurately 
deliveted. 

jrdly.  The  decouipo^itioa  which  the  test-solution  produces  with  any 
given  substance  mu:>t  be  of  such  a  character  that;  its  termiiialioa  is 
■nmi.'itak cable  to  the  eye,  and  thereby  the  (juantity  of  the  substance 
with  which  it  has  combined,  be  accurately  delermined.  Let  us  supjxsse, 
for  instance,  that  it  is  desirable  to  estimate  Ihe  quantity  of  sulphuric 
acid  existing  in  the  form  of  sulphates  in  any  given  specimen  of  urine. 
We  know  that  a.  solution  of  chloride  of  barium  added  to  a  solution 
containing  sulphuric  acid  in  any  form,  will  produce  .-in  insoluble 
precipitate  of  sulphate  of  baryta,  and  that,  while  any  soluble  suljihatcs 
remain,  the  addition  of  the  baryta  solution  will  continue  to  give  a  pre- 
cipitate until  at  last  a  point  l)«  reached  at  which  no  further  cloudiness  is 
produced,  and  here  the  operation  ends.  If  now  we  know  the  strength 
of  the  baryta  solution,  we  tan  readily  calculate  the  quiintily  of  sulphuric 
add  precipitated,  because  it  is  an  ascertained  fact  that  every  equivalent 
of  sulphuric  acid  (=  40)  requires  an  equivalent  of  chloride  of  barium 
(=  122}  to  fonn  the  sulphate  of  baryta.     Hence,  If  we  dissolve  30*5 
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grains  of  dry  chloride  of  barium  in  i,ooo  grains  of  distilled  water, 
obtain  a  solution  of  such  sticngtii,  thai  every  lo  grains  will  contain 
0-305  grain  chl.  barium,  and  exactly  precipitate  onc-tcnth  oCs  gnun  of 
sulphuric  acid  (0-1  grain),  tlicse  quanUtics  being  in  the  proportion  yf 
122  to  40.  Therefore,  suppose  that  in  uur  experiment  we  had  uken  for 
examination  1,000-grain  measures  of  urine,  and  a5o-grain  measures  of 
the  baryta  solution  were  required  to  precipitate  all  the  sulphuric  acid, 
the  quantity  of  the  latter  would  be  I'S  grains  or  2 i  parts  per  1,000. 
With  this  preliminary  explanation  of  (he  principle  which  regulates 
voluTTictric  analysis,  wc  will  now  proceed  to  dtscribe  the  weights, 
mcasure^i,  and  graduated  apparatus  rec)uircd  to  be  used  in  the  various 
processes. 

SYSTEM   OF  WEIGHTS  AND  UF^SUKES. 

In  the  following  directions  I  have  adopted  the  grain  as  the  unit 
weight,  ajid  the  fluid  decern,  equal  to  10  grains  of  distilled  water  at 
63°  Fahr.  (introduced  by  Mr.  Sutton,  of  Norwich)  as  the  unit  of  measures. 
The  gramme  and  cubic  centimetre  are  now,  however,  coming  into  use 
among  English  chemists,  and  those  who  prefer  to  use  them  will  find  no 
hindrance  in  these  instructions,  inasmuch  as  the  solutions  prepared 
according  to  either  system  correspond  precisely  in  strength,  for  if 
305  grain!)  of  chloride  of  ban'iim  are  dis.solved  in  100  decenis  of  water 
as  mentioned  in  tlie  preceding  example,  a  solution  will  be  obtained  of 
exactly  the  same  strength  as  if  3'05  grammes  were  dissolved  in  100 
cubic  centimetres.  It  is  only  necessaiy  lo  Lake  care  that  when  cubic 
centimetres  of  the  test-fluid  are  used,  the  urine  to  be  tested  most  be 
mca.<a]rcd  in  cubic  centimetres,  and  when  decerns  arc  used,  the  urine 
must  be  measured  in  decerns.  The  standard  solutions  here  described 
arc  mostly  so  prepared  that  each  decern  represents  o'l  gm,  of  substance 
tested  fur,  and  each  C.C.  o*oi  gra.  of  the  same. 

The  following  abbreviations  will  be  used  to  distinguish  the  two 
systems  of  measurement : — 

Grain — gm. 

Gramme — gm.  =  I5'433  grains. 

Decern — dcm,  =  10  grains  distilled  wntcr  at  62°  Fahr. 

Cubic  centimetre — C.C.  =  i  graimue  distilled  water  at  62°  Fahr. 
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APPARATUS  REQVIICZD   FOK    VOLUMETRtC  ANALYSIS. 

■oreii«  «r«;nulu«e*Ttiiie« 'apparatus,' pi.  IV,6gs.  27t03i. — It  is 
convenient  to  be  provided  with  one  or  more  holding  either  100  dcm.  or  50 
C.C.  according  to  the  system  used  and  graduated  to  half  decerns  or  cub. 
cents.  The  lower  part  of  the  tube  is  drawn  to  a  small  calibre ;  and  to 
its  extremity  a  small  piece  of  glass  tube,  about  two  inches  long,  is  con- 
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[cdbjrapieceorindia-nibbertube,/  fig.  27,  so  arranged  that  it  can  be 
compre&sed  at  pleasure  by  a  wire  s|iriiig  jam  below/,  as  represented  in 
the  figtue  When  the  two  extremities  of  this  spring  are  pres&et)  by  the 
finger  and  thumb,  fluid  will  flow  down  the  tube;  and  when  the  pressure 
is  tetooved,  the  tube  i$  rendncd  impcrviowi.  This  little  apparatus 
kcrves  the  part  of  a  stopKrock,  and  possesses  many  advantages  over  the 
Uner.  Care  must  be  taken  to  keep  the  tube  perfectly  clean,  and  the 
India-rubber  should  be  well  washed  after  every  analysis.  The  appa- 
ratus required  for  the  volumetric  method  of  analysis  is  represented  in 
plate  IV,  figs.  37  to  31.  a,  is  3  glass  |ar,  capable  of  holding  500  dcm.  or 
C.C,  graduated  into  too  parts,  d,  a  pipette,  graduated  to  hold  20  dcnu 
or  C.C.  f,  a  piece  of  Indi.i-mbber  tube  for  the  convenience  of  allowing 
the  fluid  to  escape  very  slowly  when  pressure  is  appLic<l  by  the  finger 
and  thumb,  d,  is  the  burette,  which  is  capable  of  holding  too  dcm.  or 
50  C.C,  and  graduated  to  half  dcm.  or  C.C.  The  numbers  are  not 
marked  on  the  tubes  in  the  figure,  c,  e,  are  small  pieces  of  wide  India- 
rubber  lube  to  hold  the  burette  in  its  place.  /  a  small  piece  of  India 
nibber  tube  connecting  the  extremity  of  the  burette  with  the  spout,  and 
capable  of  being  compressed  by  the  spring,  the  form  of  which  is  repre- 
sented 81  g.  The  mode  of  using  the  apparatus  is  also  seen  in  this 
figure. 

The  piiiette  is  figured  at  ^,  fig.  27.  It  is  convenient  to  be  fiimished 
with  one  of  20  dcm.  or  C.C.,  one  of  15  dcm.  or  CC,  and  one  of  10 
dcm.  or  C.C. ;  instead  of  these  single  pipettes,  one  to  hold  50  dcm.  or 
C.C.  and  graduated  into  50  parts  may  be  used.  The  Cyli'i^ricai  Glass 
Mtaturf,  graduated  to  500  dcm.  or  C.C.,  is  represented  at  a. 

The  little  apparatus  represented  in  pU  IV,  fig.  sS,  was  constructed 
by  me  for  the  purpose  of  filtering  a  little  of  the  fluid  from  the  deposit, 
in  order  to  see  if  all  the  substance  was  precipitated.  Filtering- lapcr 
is  tied  round  the  lower  estremily,  a.  By  phinging  this  beneath  the  fluid, 
the  solution  rises  quite  clear  in  itie  interior,  and  may  be  poured  through 
the  spout,  b,  into  a  small  test-tube  kept  for  the  purpose.  The  drawing 
represents  the  tube  half  the  real  size.  In  estimating  the  quantity  of 
sugar,  this  little  apparatus  will  be  found  very  convenient 

Beakers,  stirring-rods,  test-paper,  funnels,  and  porcelain  basins, 
a  tripod  or  small  retort-stand,  with  a  spirit-lamp,  or  gas-lamp  and  small 
sind-bath,  arc  also  required. 

The  test-solution  is  poured  into  the  burette  at  the  top  till  it  is  nearly 
full.  A  beaker  is  then  placed  beneath  the  orifice,  and  a  certain  nuantity 
of  fluid  allowed  10  flow  from  the  tube  until  the  upper  surface  reaches 
lero  on  the  scale.  'Hie  Une  on  the  burette  should  always  correspond 
to  the  lowest  part  of  the  thick  line  at  the  top  of  the  fluid,  Ciiuscd  by  the 
capillary  attraction  of  the  walls  of  the  lube.    Care  must  be  taken  that 
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ihc  part  of  the  tube  Iwlow  the  India-rubber  joint  is  also  quite  full  of 
fluid 

It  is  desirable  that  the  pipettes  should  be  provided  at  their  upper 
extremity  with  a  short  pie*:i:  of  India-rubber  tube,  £,  fig.  27,  as,  by 
jifoperly  applied  pressure  upon  this  with  the  finger  and  thumb  the  fluid 
may  be  allowed  to  escape  very  gradually. 

'ITiose  operators  who  desire  to  prepare  their  oivn  standard  solutions 
will  require  to  have  a  tolerably  delicate  balance  with  set  of  weights  for 
weighing  the  various  salts  used  in  making  the  test  solutions,  and,  though 
not  absolutely  necessary,  it  is  advisable  to  have  one  or  two  graduated 
flasks  for  mixing  and  a  delicately  graduated  burette  for  the  purpose  of 
verifying  the  correctness  of  the  solutions  after  they  are  made. 

The  trouble  and  expense  attendant  on  these  operations  auy  however 
beobviateS  by  purchasing  the  solutions  ready  prepared  by  some  competent 
authority.  Mr.  Sutton,  of  Nonvich,  guarantee*  to  supply  accurately  pre- 
pared sclulions  and  graduated  apparatus,  a  price  list  of  which  may  be 
found  at  the  end  of  this  article. 

EstimaUan  of  cuaridu  and  Vntu — The  determination  of  wea  and 
chlorides  is  [■ffcrtcd  by  solutions  of  pemitratc  of  mcrrury  (HgO.NO*), 
The  principle  upon  which  the  method  deiwnd.s  is  this,  that  eAlcritif  gives 
a  soluble,  and  urea  an  insoluble,  compound  with  peroxide  of  mercury 
(HgO).  while  chlorine  has  a  greater  affinity  for  mercury  than  urea  has  ; 
therefore,  if  peniiirate  of  mercury  {HgO.NO')  be  added  to  a  solution 
containing  chlorine  and  urea,  the  chlorine  will  first  combine  with  the 
mercury,  and  no  precipitate  of  urea  and  mercury  will  take  place  until 
all  the  chlorine  has  been  saturated  ;  and  if  we  observe  how  much  of  the 
solution  has  been  used  before  a  precipitate  takes  place,  we  can  leam  at 
once  the  quantity  of  chloride  present.  The  volume  of  the  solution 
required  for  completing  the  precipitation  shows  the  proportion  of  urea, 
OS  will  be  explained  presently.  The  same  solution,  however,  is  not 
used  for  both  these  determinations,  as,  for  convenience  in  reckoning,  it 
is  better  they  should  be  of  different  strength.  In  both  cases,  it  is 
necessary  in  the  first  instance  to  remove  the  phosphates  from  the  urine. 
In  order  to  effect  this,  a  mixture  of  t  volume  of  a  cold  saturated  solu- 
tion of  nitrate  of  baryta  (RiO,NO»)  and  3  volumes  of  saturated  baiyta- 
watcr  (BaO.HO)  must  be  prepared.     This  is  the  Barytaso/uticn. 

EitlBuuioB  Of  Cblortdcs. — Sfarufard  SotuHon  of  titrate  of  Mercnry. 
— It  is  of  great  imporuncc  that  the  solution  be  pure,  for  if  the 
mcTxury  from  which  it  is  made  be  contaminated  with  traces  of 
other  metals,  such  as  bismuth,  silver,  or  lead,  they  will  produce 
a  cloudiness  in  die  liquid  while  under  titration,  wliieh  may  posisibly 
hinder  the  exact  ending  of  tlie  reaction;  therefore  184-2  gm. 
of   the    purest    red    oxide    of    mercury,     or    170-6    gm,    of    pure 
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meUtlic  mercury  (the  fonncr  is  preferable,  as  being  ctsier  to  weigh 
and  less  likely  lo  be  impure)  arc  put  into  a  beaker,  with  a  suffidency  of 
pure  nitric  acid  of  about  I'lo  spec.  grav.  to  dissolve  them  by  the  aid  of 
a  gentle  heat ;  the  clear  solution  so  obtained  is  craporated  on  the  water 
bath  to  remove  any  excess  of  free  acid.  When  the  liquid  is  dense  and 
^nipy  in  consistence,  it  may  be  transferred  to  the  graduated  cylinder  or 
Bask  and  diluted  to  1,000  dcm.  (10,000  gniins),  i  dcm.of  ttie  bulutionso 
prqMjed  is  equal  to  o'l  grn.  chloride  of  sodium,  or  o'o(io65  gm. 
chlorine.  If,  on  diluting  the  concentrated  mercurial  solution,  a  yellow 
precipitate  of  basic  nitrate  of  mercury  should  fonn,  it  must  be  allowed  to 
settle,  the  clear  liquid  poured  off,  and  a  few  drops  of  nitric  acid  added  to 
Ihc  precipitate  to  rcdissolvc  it ;  the  whole  is  then  mixed  and  preserved 
for  fijture  use  in  a  well-stoppered  bottle.  It  is  always  preferable  lo  have 
this  precipitate  formed  on  dilution,  as  it  is  a  proof  of  there  being  no 
excess  of  acids,  which  would  considerably  interfere  with  the  accuracy  of 
results.  Dr.  H-ossall  h;ia  shown,  by  a  careful  scries  of  analyses,  that  con- 
siderable variations  from  tlie  truth  are  occasioned  by  the  use  of  standard 
solutions  containing  a  Urge  excess  of  acid,  both  in  the  cose  of  chlorides 
wkI  urea.     See  "  Lancet,"  Feb.  1 865. 

TTu  Analytieat  Proctsi. — 40  dcm.  of  the  clear  urine  are  mixed  with 
10  don.  of  baryta  solution,  and  the  thick  mixture  poured  upon  a  small 
diy  filler;  when  sufficient  clear  liquid  has  passed  through,  15  dcm. 
=  10  dcm.  urine,  arc  taken  with  a  pipette  and  just  neutralised,  if  neces- 
sary, with  a  drop  or  two  of  nitric  acid  ;  if  not  alkaline,  the  prolwthility 
is  that  sufficient  baryta  solution  has  not  been  added  to  precipitate  all  the 
jiltosphoric  and  sulphuric  acids;  this  may  be  known  by  adding  a  drop 
or  so  of  the  baryta,  solution  to  the  filtrate;  if  any  (jrcciifitale  is  pro- 
duced, it  will  be  necessary  to  mix  off  a  Iresb  quantity  of  urine  with 
three  fourths  or  an  equal  qtiantitj-  of  baryta,  in  which  case  17I  or  ao 
dan.  must  be  taken  to  represent  10  dcm.  of  the  urine;  the  excess  in 
either  case  of  baryta  must  be  cautiously  neutralised  with  nitric  acid; 
attention  to  this  is  particularly  necessary. 

The  vessel  containing  the  fluid  is  then  brought  under  a  burette  con- 
taining the  mercurial  solution,  and  small  portions  delivered  in  with 
stirring,  until  a  distinct  permanent  precipitate  is  produced  ;  it  may 
happen  that  a  turbidity  is  produced  from  the  very  first  drop  or  two, 
owing  to  slight  impurities  in  the  mercurial  solution,  but  as  this  wll  not 
increase,  the  point  when  the  urea  precipitate  appears  is  not  difficult  to 
determine;  the  volume  of  solution  used  is  then  read  off  and  calculated 
for  1,000  parts  of  urine. 

Example!  15  dcm.  of  the  liquid  prepared  with  a  sample  of  urine,  as 
above  (=  to  dcm.  urine)  required  62  dcm.  mercurial  solution,  the  quantity 
of  salt  present  was  therefore  0*62  gm.,  or  6'2  gms.  in  1,000  grains  of 
urine; 
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BrtlpiRtloti  wt  Vmt. — The  combiii^tion  between  urea  iind  oxide  of 
mercury  in  neutral  or  alkaline  solutions  lias  been  alluded  to  previously; 
it  will  therefore  probably  be  only  necessary  to  say  that  the  detcrmiDation 
of  urea  in  urine  is  based  on  that  reaction ;  and  as  the  precipitate  so  pro- 
duced is  insoluble  in  water  or  weak  alkaJinc  solutions,  it  is  only  necessary 
lo  prepare  a  standard  solution  of  mercury  of  convenient  strength,  and  to 
find  an  indicator  by  which  to  detect  the  point  when  all  the  urea,  has  entered 
into  combinatioD  with  the  mercury,  and  the  latter  slightly  predominates. 
Thi»  indicator  is  carbonate  of  soda.  If,  in  the  course  of  adding  the 
mercurial  solution  from  tJie  burette  to  the  urine,  a  drop  of  the  mixture 
be  taken  from  time  lo  time  and  brought  in  contact  with  a  few  drops  of 
solution  of  curbonale  of  soda  on  a  glass  plate,  slab,  or  watch  glass,  no 
change  of  colour  is  produced  at  the  point  of  contact  until  the  free 
urea  is  all  removed ;  when  this  is  the  ca.sc,  and  the  nitrate  of  mercury  is 
slightly  in  excess,  a  yellow  colour  is  produced,  owing  to  the  formation 
of  hyilratcd  oxide  of  mercury. 

Preparaiian  of  th^  StanJard  SolutMft. — 772  grains  of  red  oxide  of 
mercury",  or  715  grains  of  the  metal  itself,  are  treaictl  with  nitric  acid,  as 
described  in  the  article  on  chlorides,  and  in  either  case  diluted  to 
i,ooodcm.(io,ooognuns),  idem,  of  the  solution  is  then  equal  to  o'l  gnt 
urea.  (The  extreme  care  required  to  remove  traces  of  foreign  metaU 
from  the  mercury  is  not  so  necessary-  here  as  in  the  foregoing  instance.) 

Tht  A»alytual  Procest. — 'I'wo  volumes  of  liie  urine  are  mixed  with 
one  of  barjta  solution,  as  before  described,  and  1 5  dcm.  ^  10  dcm.  urine, 
taken  in  a  small  beaker  for  testing ;  it  is  brought  under  the  burette  con- 
taining the  mercurial  solution  (without  neutralising  the  excess  of  bar}-ta, 
as  in  the  case  of  chlorides),  and  ihc  solution  added  in  small  quantities 
so  long  as  a  distinct  prccipititc  is  seen  to  form,  a  plate  of  glass  laid 
over  dark  paper  is  previously  sprinkled  with  a  few  drops  of  solution  of 
carbonate  of  soda,  and  a  drop  of  the  mixture  must  be  brought  from  time 
to  time,  by  means  of  a  small  glass  rod,  in  contact  with  the  soda;  so 
long  as  the  colour  remains  white,  free  urea  is  present  in  the  mixture ; 
when  the  yellow  colour  is  distinctly  apparent,  the  addition  of  mercury  is 
discontinued,  and  the  quantity  used  calculated  for  the  amount  of  urea. 
It  is  always  advisable  to  repeat  the  analysis,  taking  the  first  titration  as 
a  guide  for  a  more  accurate  estimation  by  the  second. 

Example ;  15  dcm.  of  urine  deprived  of  phosphates  =  10  dcm.  of  the 
original  urine  was  tented  as  described,  and  required  17 '6  dcm.  of  mercurial 
solution  ;  consequently  there  was  1*76  gm.  urea  present  in  the  10  dcm., 
or  17*6  grains  in  the  1,000  of  urine. 

EiumauoM  or  rhoMphitrie  Arid. — Hitherto  the  estimation  of  this 
substance  voJumetHcaily  presented  peculiar  difficulues,  but  by  tlie  dis- 
covery of  the  uranium  process,  Mr.  Sutton  has  overcome  these,  as  far 
as  urine  and  many  other  solutions  containing  phosphates  are  concerned. 
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This  method  is  based  on  the  fact  that  when  a  solution  or  nitrate  tw 

[acecaie  of  uranium  is  added  tu  a  fluid  cuntaining  pUospboric  acid,  acetate 

■  of  &oda,  and  free  acetic  acid,  the  whole  of  the  phosphoric  acid  is  thrown 

down  as  phosphate  of  uraniutn,  having  a  Light  Icmuo  colour,  and  the 

'composition  3  (Ur,  O3),  fO^  +  A<j.     'I"he  poinl_at  which  all  the  phos- 

phoiic  Sfid  is  precipitated  maybe  readily  ascertained  by  bringing  a  drop 

of  the  yello*'  Uquid  in  which  the  precipitate  is  suspended  in  contact 

with  a  drop  of  solution  of  yellow  prussiate  of  potash  on  a  white  porrclain 

ptaic;  an  excess  of  uranium  solution  immciliatcly  pru<1uce5  a  brown 

oototir  at  the  point  of  contact.    The  yellow  precipitate  is  quite  insoluble 

in  scedc  acid,  but  readily  so  in  any  of  the  mineral  acids ;  therefore,  if 

any  of  them  should  be  used  to  bring  the  phosphates  into  solution  they 

miut  be  Deutiali&ed  by  an  zikaM  previously  to  adding  the  acetic  acid 

and  testing  with  the  uiuiium  solution. 

The  folIowingso]utIoDSarercf|uired  for  determining  phosphoric  acid: — 

1.  Standard  nitrate  of  uranium,  containing  406  grains  of  sesquioxidc 
of  uranium,  or  709*9  grains  of  nitrate  of  uranium  in  10,000  grains  of 
liquid.  Each  dcm.  equals  o*i  grn.  PO5.  This  solution  cannot  well  be 
prepared  by  weighing  the  oxide  or  nitrate  direct  and  dissolving,  owing 
10  the  difiScuhy  in  oinaining  tJie  substances  absolutely  |)urc  or  with 
definite  proportions  of  water  in  them;.  It  is  therefore  necessary  to 
graduate  it  by  testing,  as  will  be  hereafter  described. 

3.  Standard  phosphate  of  soda,  containing  504  grains  per  10,000 
grains.    Each  dcni.  equals  oj  gm.  POj. 

3.  Solution  of  aceUte  of  soda  with  free  acetic  acid  to  be  added  to 
urine  in  the  proporticm  of  5  dcm.  to  every  50  dcm..  prepared  by  dis- 
solving t,ooo  grains  of  accLite  of  soda  in  about  900  dcm.  of  distilled 
water,  and  making  up  the  solution  to  1,000  dcm.  with  concentrated 
acedc  acid. 

4.  A  solution  of  yellow  prussiate  of  potash,  about  i  part  to  20  of 
water. 

Preparation  0/  the  Standard  Soluitons.—l\  would  be  preferable  on 
some  accounts  to  use  acetate  of  uranium  for  die  detcTmi nation  of  phos- 
jihoric  acid  in  urine,  but  as  its  stale  of  o.<(idation  is  easily  affected  by 
impurities  in  the  acetic  acid,  or  by  light,  it  is  better  to  use  nitrate.  In 
this  case,  however,  nitric  acid  is  set  free  when  the  uranium  enters  into 
CMnbinarion  with  the  phosphoric  acid,  and  consequently  some  acetate 
of  soda  or  ammonia  must  be  added  at  the  time  of  testing,  so  liial  nitrate 
of  soHa  or  ammonia  may  be  formed,  and  thus  obviate  the  presence  of 
lice  nitric  acid. 

Pure  nitrate  of  the  sesquioxide  of  uranium  is  dissolved  in  distilled 
water  in  the  proportion  of  about  36  gms.  to  the  ounce,  and  the  clear 
solution  then  tested  by  a  standard  solution  of  phosphate  of  soda,  m 
order  U>  find  its  exact  Etrength ;  to  this  end  504  grains  of  pure  phos- 
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phate  of  soda  arc  weighed,  dissolved  in  irater,  and  the  solution  made  up 
to  i,ooo  dcm.  Each  decern  of  such  sohitlon  will  contain  oi  gm.  POj. 
The  plan  of  procedure  nn'll  then  be  as  follows.  The  uranium  liquid  of 
unknown  strength  is  brought  into  the  burette,  and  lo  dtm.  of  the  phos- 
phate solution  placed  in  a  beaker  together  with  5  dcm.  of  the  soludoo 
of  super-acetate  of  soda.  The  whole  is  llicn  diluted  to  about  50  dcm. 
with  distilled  water,  and  heated  in  a  water-bath  or  by  a  spirit-lamp  until 
somewliat  hotter  than  can  be  home  by  the  hand.  'Hie  beaker  is  then 
brought  under  the  burette,  and  the  uranium  solution  gradually  added, 
while  a  distinct  precipitate  is  seen  to  form.  A  drop  of  the  mixture  is 
then  removed  by  a  glass  rod  .ird  placed  upon  a  clean  while  porcelain 
slab  or  plate,  and  a  very  small  drop  of  sohition  of  ferrocyanide  €>f 
potassium  solution  brought  by  the  aid  of  a  thin  glass  rod  into  the 
middle  of  it  If  no  brown  colour  is  produced,  the  umnium  must  be 
added  drop  by  drop,  until  a  faint  indication  ccctirK  The  process  is 
iht-n  repealed,  and  if  the  two  trials  agree  it  may  be  considered  that  the 
strength  of  the  solution  is  defined.  The  burette  is  then  read  off,  which 
we  will  suppose  to  be  85  dcm.,  consequently  every  8J  decerns  of  that 
particular  solution  will  need  the  addition  of  i  J-  decern  of  water  tu  con- 
stitute it  of  such  a  strength  that  i  dcm,  will  represent  o-i  gnu  PO,.  By 
the  aid  of  the  graduated  glass  jar  the  whole  of  the  solution  may  be 
diluted  at  once,  the  quantity  of  water  necessary  being  readily  ascer- 
tained for  any  given  measure  of  uranium  solution  by  a  simple  rule  of 
three  sum.  Thus  supposing  there  arc  exactly  560  dcm.  of  solution,  then 
8-5  :  10  : 1  560  :  x  =  659.  If,  therefore,  the  560  dcm.  be  diluted  up  to 
659  dcm.,  the  solulion  will  be  correct. 

Po'formatu-f  of  the  Analysis.^^a  dcm.  of  the  clear  urine  arc  measured 
into  a  small  beaker,  together  with  5  dcm.  of  the  solulion  of  acetate  of 
soda.  The  mixture  is  then  warmed  in  the  water  bath,  or  otherwise,  and 
the  uranium  solution  delivered  tn  from  the  burette,  with  constant  stirring, 
as  long  as  a  precipitate  is  seen  to  occur ;  a  small  portion  of  the  mLvture 
is  then  removed  with  a  glass  rod,  and  placed  on  a  white  plate  or  slab,  into 
the  middle  of  which  a  small  drop  of  ferrocyanide  of  jxiitassium  solutionis 
placed  by  the  aid  of  a  ver)'  thin  glass  rod  ;  so  long  as  no  brown  colour 
is  produced,  the  adilition  of  uranitim  may  be  continued;  when  the 
feintest  indication  of  this  reaction  is  seen,  the  process  must  be  stopped, 
and  the  amount  of  colour  observed ;  if  it  coincides  with  the  original 
testing  of  the  uranium  solution  with  a  similar  quantity  of  fiuid,  the 
result  is  satisfactory,  and  the  quantity  of  solution  used  may  be  cal- 
culated for  the  total  phosphoric  acid  contained  in  the  50  dcm.  of  uriDe ; 
if  the  uranium  has  been  used  accidentally  in  too  great  quantity,  10  or 
30  dcm.  of  the  same  urine  may  be  added,  and  the  testing  concluded 
more  cautiously.  Suppose,  for  example,  that  the  solution  has  been 
added  in  the  right  proportion,  and  9*6  dcm.  used,  the  50  dcm.  will  have 
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contained  0-96  gm.  phosphoric  acid.    With  care  and  some  little  prac- 
tice the  results  are  veiy  salisfactoij*. 

Earthy  Phosphaifs.  —  The  above  delermi nation  gives  the  total 
amount  of  phosphoric  acid,  but  it  may  sorae:imes  be  of  interest  to 
know  how  much  of  it  is  combined  with  lime  and  magnesia.  To  this 
Old  too  or  900  dcm.  of  the  urine  ate  measured  into  a  beukcr,  and  ren- 
dered freely  alkaline  with  ammonia;  the. vessel  is  then  Act  aside  for  ten 
ortwelve  hours,  for  the  prccipicate  of  earthy  phosphates  to  settle ;  the 
d«ar  fluid  is  then  decanted  through  a  filter,  the  precipitate  brought 
ujwn  it  and  washed  with  ammoniacal  water  ;  a  hole  is  then  made  in  the 
filter  and  the  precipitate  wnshed  through,  the  paper  moistened  with  a 
little  acetic  acid,  and  washed  into  the  vessel  containing  the  precipitate, 
which  latter  is  dissolveil  in  acetic  acid,  some  acetate  of  sotla  added,  and 
the  mixture  titrated  as  before  described  ;  the  quantity  of  phosphoric 
acid  so  found  is  deducted  from  the  total  previou&Iy  estimated,  and 
the  remainder  ^vcs  the  quantity  existing  in  combination  with 
alltaliea. 

DciermlBKtIon  of  th*  Snlphnrie  Arid. — Prrparatloa  of  the  Solution. — 
A  ijuanlity  of  crystallised  chloride  of  barium  is  to  be  powdcrwl,  and  dried 
between  folds  of  blotting-paper.  Of  this,  305  gms.  arc  to  be  dissolved 
in  t,ooo  dcm.  of  disrillct!  water,     i  dcm,  =  o"t  gm.  SO,. 

A  dilute  solution  tA  sulphale  of  soda  is  also  required. 

Performance  of  the  Analysis.  — 100  dcm,  of  the  urine  are  poured 
into  a  beaker,  a  little  hydrochloric  acid  added,  and  the  whole  placed  on 
a  small  sand-bath,  10  which  heat  is  applied.  When  the  .solution  boils, 
the  chloride  of  barium  test  is  allowed  to  flow  in  very  gradually  as  long  as 
the  precipitate  is  seen  distinctly  to  increase.  'ITie  heat  is  removed,  and 
the  vessel  allowed  to  stand  still,  so  that  the  precipitate  may  subside. 
Another  drop  or  two  is  then  added,  and  so  on,  until  the  whole  of  the  S(>» 
is  precipltatwl.  Much  time,  however,  is  saved  by  using  the  little  appa- 
ratus represented  in  fig.  j8.  .\  little  of  the  fluid  is  thus  tillered  clear, 
[MXired  into  a  test-tub,  and  tested  with  a  drop  from  the  burette  ;  this  is 
afterwards  returned  to  the  beaker,  and  more  of  the  test  solution  added, 
if  nccessar)'.  The  operation  is  repeated  until  the  precipitation  is  com- 
plete- In  order  to  be  sure  that  too  mudi  of  the  baryta-.<>oUition  has  not 
been  added,  a  drop  of  the  clear  fluid  is  added  to  the  solution  of  sulphate 
of  soda  placed  in  a  test-tube.  If  no  precipitate  occurs,  more  e/i/trride  of 
barium  must  be  added ;  if  a  slight  cloudiness  takes  place,  the  analysis 
is  finished;  but,  if  much  precipitate  is  produced,  too  targe  a  quantity  of 
the  test  has  been  used,  and  the  analysis  must  be  repeated. 

For  instance,  suppose  that  18-5  dcm,  have  been  added,  and  there  is 
still  a  sl^jht  cloudiness  produced  which  no  longer  appears  after  the  addi- 
tion of  another  half  decern,  we  know  that  between  tSJ  and  19  dcm.  of 
solution  have  been  required  to  precipitate  the  whole  of  the  sulphuric 
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acid  present,    and  that  accordingly  the  loo  dcm.   of  urine   contain 
between  rSj  and  1-9  gm.  of  SO3. 

Det«rininatioii  of  tbr  Kucftr. — This  method  is  deduced  from  the 
reaction  occurring  when  TrommtT's  test  is  employed  for  testing  Tor  grape- 
sugar.  It  in  well  known  thnt  grape  or  diabetic  sugar  possesses  the 
power  uf  reducing  ttie  oude  of  copper  to  the  sUile  of  yellowish-red 
tub-oxide. 

Preparation  of  the  Ccpper  Solution. — 346-4  grains  of  pure  sulphate  of 
copper  are  dissoh-ed  in  about  aoodcm.  of  ^-ater.  In  another  vessel  1,730 
grains  of  crystalhscd  tartrate  of  soda  and  pota-sh  (Rochelte  salt)  arc  dis- 
solved in  480  dcm.  of  solution  of  pure  caustic  soda,  spec.  grav.  i'i4. 
The  two  solutions  arc  then  mixed,  well  agitated,  and  diluted  to  1,000 
dcm.  I  dcm.  of  iJie  solution  so  prepared  represents  0-05  gm.  grape  or 
tliabetic  sugar.  It  must  bt  preserved  in  the  darl:.  attd  in  toell-sloppertd/uU 
b^ia.  It  should  bear  heating  when  diluted  with  about  four  or  five 
times  its  quantity  of  distilled  water,  witliout  any  precipitate  taking  place, 
and  should  always  be  submitted  to  this  test  before  being  used ;  if  any 
does  occur,  it  probably  arises  from  the  alkali  having  absorbed  carbo- 
nic add;  in  this  case  the  addition  of  a  little  fresh  caustic  soda  solu- 
tion remedies  the  evil.  It  has  been  recommended  by  some  to  keep  the 
solution  of  sulphate  of  copper  and  tartratcd  alkali  HC|>arate,  and  mixing 
the  two  for  e%'ery  analysis  ;  but  I  have  not  found  the  method  10  possess 
any  real  advantage  over  the  first,  as  in  both  cases  air  must  be  ex- 
cluded. 

Th€  Anaiytiiai  Proeess. — 10  dcm.  of  the  clear  urine  are  diluted  by 
means  of  a  measuring  flask  to  300  dcm.  with  water,  and  a  large  burette 
filled  with  the  fluid  ;  10  dcm.  of  the  copper  solution  (—\  gm.  sugar)  are 
then  measured  into  a  white  porcelain  capsule,  40  dcm.  of  distilled  water 
added,  the  vessel  arranged  over  a  spirit  or  gas  lamp  under  the  burette, 
and  brought  to  boiling  ;  the  diluted  urine  is  then  delivered  in  cautiously 
from  the  burette  until  the  bluish  colour  has  nearly  disappeared.  The  addi- 
tion of  the  urine  must  then  be  continued  more  carefully,  allowing  the 
red  precipitate  to  subside  after  each  addition  hy  removing  the  heat, 
when  by  gently  sloping  the  capsule,  the  cle.ir  liquid  allows  the  white  sides 
of  the  capsule  lo  be  seen,  bo  that  the  faintest  bhadc  of  blue  would  be  at 
once  perceptible.  When  Uie  colour  is  all  removed  the  burette  is  read  off, 
and  the  quantity  of  sugar  in  the  urine  calculated  as  follo*-s :  — 

Suppose  that  40  dcm.  of  the  diluted  urine  have  been  required  lo 
reduce  the  »o  dcm.  of  copper  .solution,  that  quantity  will  have  contained 
0*5,  ut.,  \  gm.  sugar ;  but,  the  urine  being  diluted  20  rimes,  the  40  dcm. 
represent  only  2  dcm.  of  the  original  urine  j  therefore  so  grains  of  it  con- 
tain ^  gm.  sugar,  or  25  grains  per  1,000. 


TRTC?  LIST  OF  ACCURATELY  GRAT>CATED  INSTRUMKNTS  AND 
STANKARD  SOLUTIONS  FOR  VOLUMKTRIC  ANALYSIS  OF  VRl-NE. 
AS  DESCRIBED  IN  THIS  WORK. 

To  suit  the  conr<ifi)«ice  of  pnictitioncn  and  otIi«n,  who  nifty  not  po«e» 
Kccunir  and  cxpnwivc  tnlancei  and  other  ncceuary  apparatui,  or  wIiq  may  qqi  have 
lime  to  i^tcparc  ilictr  own  tUiMUrd  lolutionii,  Mr.  Sutton  ha>  '□wle  a.muigiotn'ents  for 
mppSpng  iiccunilely  liinted  Milutions  and  chemicals  such  n>  art  used  in  bis  own 
Ubotatwry,  and  alw  vcty  cxrvfuUy  {nidiiatcd  inslrumnib  nhich  are  mad«  under  bis 
own  (Hrcctloii,  and  carefully  tcsicd  by  him  berore  being  sent  out.  The  tiand&id  h)1m> 
tlotks  are  prepared  by  htmscir  only.* 

Siandnnl  SolutioBS  in  Stoppered  Bottles. 

per  pint 


L 


■ 


a 
6 
6 

o 
o 
6 
o 

o 
o 
6 


per  I  gall. 

1.    d. 
6 
13 

13 

6 
6 


30 

6 


6    o 


8    o 


30     O 


Buyti  SolBtion  for  pndptutiiig  PhcHphates      

}f]nue  of  Ucrcviy  for  Chloride*  ...        

„  „       for  Urea  

Satarated  Solatina  Carb.  Soda  for  ditto 

Chloride  of  limuin  for  Sulphates  ..         

Solution  of  Sulphate  of  Soda  forditto      

Nitnteof  Unnium  for  I'hmphatct  

Solution  of  Acetate  Soda 

Pure  Ferrocyanide  of  PotsuUia  I  oc  in  bottles 

Standard  I'hnspKatc  of  Soda        

Copper  Solution  for  Sugar,  packed  in  4.-01.  ^toivpcred 
boUlcs  wu  Io,kecp,  each  bottle  ts.  6d.  (4  required] ... 
Appantiu. 

Two  100  den.  burette*  complete  graduated  in  \  dcm. ... 

One  50  to  60  dcm.  ditto  in  j  dcm. 

OneiSloJO  dillo     dilloj^jdilto  ...  

Stand  for  two  burettes  to  (it  all  %1ks         

One  sodcB.  pipeile  in  1  dcm 

One  each  to,  ij.  and  30  dcm.  whale  |Hpettc* 

One  each  3QO  and  900  dcm.  fluka  

One  graduated  cyli«tder  500  dcm 

N.B. — Uca.'W  C.C.  measure*  are  reriuired,  the  pricn  arc  the  same. 

Set  016  Bohemian  l^eokcn 

Three  stirring  rods  W.,  Dt.  Bcale's  filter  is.       .  .         _. 

Three  fonneU  iv  6d..  loo  Wlers  and  bos  it.  6d. 

Spirit  lamp  or  Buntcn'*  gai  lamp 

Rii^  (tand  (or  colonies  and  for  fillerinf; „ 

Sand  bath  r<.,  two  Berlin  iKuiiu  21.  6d. i         ... 

Eitra  India-rubber  tube  for  biiieites,  &C. 

Tbe  ahoire  set  is  arranged  as  the  best  and  tnosl  coavcniciit;  bat  where  cxpoue  is 
I  otijecl,  itmtt  piece*  of  apparatus  may  be  made  to  suffice. 

Ltmite<I  Set  of  Apparatus. 

One  100  dcm.  burette        ...  f    fi 

OitcJO     r.         ■•  6    fi 


IS 

7 
6 

4 
4 
7 
6 

7 

t 

J 

I 
3 

3 

o 


*  It  u  aecienary  that  all  orders  should  contain  post  office  order,  bank  draft,  or 
cheque  for  the  amount  required.  Foreign  orders  lo  be  uccompajiied  by  a  bill  of 
ochangr  or  cheque  upon  a  London  sf^cnl.  Any  article  can  be  had  &eparaLely  at  the 
price  named  cxclu«ve  of  packing.  Orders  to  be  addrcs^d  "  Suiion  &  Co.,  Eastern 
CiMmlid  Lalmrataiy,  Nocwkh." 
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DETERMINING   FREE  ACID. 


Liouted  Set  of  Apporatut — tontimmtd. 

Double  sutnd  

One  so  dcm.  pipcitc 

Cmduatcd  cylindrr 

Twv  capsule*  

Fuur  beuken  

Three  slirrcn^  6d. ,  spirit  or  gas  lamp  3)L  6cL 

Dr.  Tlcalc'n  fiUci       

King  ttantl  ... 

Thr«e  ftinneU  ic  6d.,  filten  and  box,  l>.  6d.     

SoikI  bath  tt.,  ekstic  tube  6(!.      

Price  of  full  M!l,  psclccd  with  pint  boltlet  of  lolutiaitt,  in 

deal  CMC  not  divided       

Dilto  ditto  in  puliilird  divided  C^x,  with  lock  and  kejr 
Limited  set  vitb  pints  of  solutions  in  Aatl  cue,,. 

ditto  inb«it  ditto 


Absola'tely  pure  dicmical!i  and  ^tvidanl  »olulioiu  for  every  kind  of  rulunietric 
amlyni,  ax  also  iniittunLmts  gnuluiited  in  every  varicly  of  mefliuie,  caa  be  had  oa 
apjilicatiun  to  Sutton  &  Co. 

DeiermlnaUsn  of  ilic  rrc«  Add  In  Vrlne.— The  following  details  of 
the  oijeraliuii  I  have  taken  from  Neubauer  anj  Vyycl,  U'anslated  by  the 
New  Sydetihara  Society,  p^  2oo. 

B.  Preparatian  of  the  SolutUms.^a.  ^ctndard  Oxalie  Add  Sdutim. 
—This  solurion  serves  for  the  graduation  of  the  caustic  soda  solution. 
It  is  prepared  by  dissolving  i  gramme  of  pure  oxalic  acid,  which  has 
not  effloresced,  and  dilLiting  it  up  to  too  C.C.  Each  lo  C.C.  of  this 
solution  contains  loo  tnilligmmnics  of  oxalic  nod. 

b.  Tiruture  of  Litmus.— \  jjramme  of  litmus  is  digested  for  some 
time  in  150  graiimies  of  alcohol,  and  tiie  deep  blue  solution  thus 
obtained  is  then  filtered. 

{.  Caustic  Soda  Seiution  is  prepared  in  the  ordinary  way,  by  means 
encaustic  lime,  from  carbonate  of  soda,  and  its  activity  determined  with 
the  oxalic  acid  solution  {a).  Each  cubic  centimetre  indicates  10 
milligrammes  of  oxalic  acid. 

10  C.C.  of  the  oxalic  acid  solution  are  accurately  measured  off  by 
the  pipette  into  a  small  gLiss  beaJccr,  and  rendered  of  a  distinctly  red 
colour,  by  the  addition  of  from  6  lo  10  drops  of  tincture  of  litmus  {h). 
The  gloss  is  then  placed  upon  a  white-coloured  ground,  and  the  dilute 
soda  aolurion  dropped  into  it,  until  the  fluid  has  again  become  blue. 
This  point  may  l>c  a.sc:crtain{;d  with  the  nicest  accuracy,  the  red  colour 
jjassiiug  very  suddenly  into  blue.  Thus,  6  C.C,  for  example,  of  the  soda 
solution,  employed  in  the  process,  will  correspond  with  the  loo  milli- 
grammes of  oxalic  acid  ;  we  therefore  add  400  C.C.  of  water  to  600 
C.C.  of  the  soda  solution,  and  thus  obtain  1  litre  of  soda  solution,  each 
cubic  centimetre  of  which  exactly  coiresponds  with  10  milligramnaes  of 
oxalic  acid.     We  satisfy  ourselves  of  the  accuracy  of  the  dilution  by  a 


I 

I 

I 


I 
I 


DAVrS  RrerilOD  of  DETERWINmC  UREA. 


TI3 


second  trial ;  and  if,  after  the  last  drop  of  10  CC.  has  been  added,  the 
blue  colour  appears,  the  soda  solution  may  be  safely  employed  for 
detennJoing  the  amount  of  acids  in  the  urine. 

C.  Proass. — The  tincture  of  litmus  cannot  be  added  directly  to  the 
urine,  as  the  colour  of  the  urine  prevents  the  passage  of  the  red  into 
blue  being  acatrately  observed.  Consequently,  in  determining  the 
point  of  saturation  in  the  urine,  wc  must  employ  litmus  paper,  and  carry 
oat  the  process  in  the  following  way : — 

The  standard  soda  solution  is  added,  by  drops,  to  50  or  too  CC.  of 
nrine,  which  have  been  measured  off  into  a  bcakcr-glass.  After  the 
addition  of  each  half  cubic  centimetre,  a  drop  of  the  mixture  is  taken 
out  on  a  glass  rod,  and  placed  upon  a  piece  of  sensitive  blue  litmus 
paper ;  if  the  spot  is  reddened,  and  retains  its  red  colour  for  a  few 
seconds,  we  must  continue  the  addition  of  the  soda  solution,  until,  in 
fact,  the  reddening  of  the  litmus  paper  is  no  longer  perceptible.  Wc, 
then,  place  a  drop  of  the  mixture  on  reddened  litmus  paper,  and  observe 
whether  the  paper  becomes  blue.  If  this  is  the  case,  wc  must  then 
DOtirc  the  quantity  of  soda  solution  whir^h  has  been  employed,  and 
repeat  the  experiment  with  a  new  quantity  of  urine  ;  this  lime,  however, 
not  quite  so  many  drops  must  be  employed.  In  this  way,  and 
by  Sequent  testing,  the  point  ofsaturation  may  be  accurately  ascertained. 
Darya  aotfc  of  AelermtnltiK  l*r*a  In  rHne.~A  long  stout  glass  tube, 
]2  or  [4  inches  in  length,  capable  of  holding  two  and  a  half  cubic  inches, 
ift  closed  at  one  end,  and  ground  perfectly  smooth  at  the  open  extremity, 
and  graduated  to  tentlis  and  hundredths  of  a  cubic  Inch.  It  is  to  be 
filled  more  than  a  third  fiill  of  mercur>',  and  afterwards  a  measured  quan- 
tity (from  a  quarter  of  a  drarhm  to  a  drachm)  of  the  urine  poured  in. 
Next,  the  tube  is  exactly  filled  with  a  solution  of  chlorinated  soda 
(hypochlorite  of  soda,  sodae  chtorinatiE  liquor,  of  the  Hublin  "  Pharma- 
copoeia ").  C^c  must  be  taken  to  avoid  ailding  too  much  of  the 
solution,  which  must  be  poured  in  quickly.  The  orifice  of  the  tube  is 
tasuntly  covered  with  the  thumb ;  inverted  once  or  twice,  to  mix  the 
urine  and  hypochlorite  ^  and  placed  beneath  a  saturated  solution  of  salt 
and  water  contained  in  a  cup.  The  mercurj-  Qows  out,  and  the  solution 
of  sail  takes  its  place ;  but,  being  more  dense  than  the  mixture  of  urine 
and  hypochlorite,  the  latter  always  remains  in  the  upper  part  of  the 
tube.  The  urine  is  soon  decomposed,  bubbles  of  nitrogen  escape,  and 
collect  in  the  upper  part  of  the  tube.  When  decomposition  is  complete, 
■which  is  known  by  no  more  bubbles  of  gas  being  evolved,  the  volume 
collected  is  read  off,  and  corrected  for  temperature  and  pressure. 

One  fifth  of  a  grain  of  urea  should  furnish  by  <:alculation  '3098  parts 
flf  a  cubic  inch  of  nitrogen  at  60°  F.  and  30'  Bar.  In  one  experi- 
ment, Dr.  Davy  obtained  from  the  same  q,uantity  3001 ;  in  another, 
■3069. 
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daw's  method  modified. 


Amfifi»t  fif  Una  ut  en  Ounet  of  Vrim,  ot  atimaUd  fy  Dr.  Davy,  aettr^ng  tf 

Firvl  CKperimrnl         3"6ro  J'?!^ 

Seconil  cxpcntnenl      ...         ...         ..,         ...         ...         5'3>i  S'47' 

Tliiiil  apefimcDi        4*97*  4976 

("Dublin  iIott>Tta]  Gudlc,"  iSSJ,  voL  I,  p.   t^^;  Braithwutc'»  "Rctnxpect," 

1854,  vol  I,  XX)L  IX  109.) 

■•dlflfmtlon  off  umrf*i  Mttha6.- — Dr.  HandficUI  Jones  has  found 
thai  the  results  obtained  by  this  plan  were  noi  so  trustwonhy  as  could  be 
wished,  and  soggests  the  following  modification.  ("  Archives  of  Medi- 
cine," voL  I,  i>.  144.) 

**  Lately  I  have  used  a  bottle,  of  about  »x  ounces  capacity,  with  a 
curved  tube  of  supply,  and  another  to  conduct  away  the  gas  into  a 
gratlnatcd  jar,  pi.  TV,  fig.  33.  it  is  die  siii>ply  tube;  *,  the  oul- 
leading  tube  ;  i*,  fluid  remaining  in  curve  of  supply  tube ;  d,  mixture  in 
bottle ;  e,  receiver  to  hoW  and  measure  the  gas  generated.  After  die 
urine  is  poured  in,  tlic  supply  tube  is  washed  out  with  a  little  water. 
Of  course,  at  any  time,  more  solution  of  chlorinated  soda  (inca.5ured 
quantity)  can  be  added  through  the  supply  tube.  I  put  into  the  botile 
two  drachms  of  urine,  or  more,  adjust  the  out-leading  tube  to  the  jar, 
and  [jour  in,  with  a  pipette,  a  know-n  bulk  of  bolution  of  chloride  of  sodx* 
This  drives  over,  of  course,  a  corresponding  amount  of  air,  and  the  gas 
generated,  a  further  amount,  so  that  in  the  jar  1  have  an  amount  which 
—  the  volume  of  decomposing  fluid  =  the  gas  generated.  I  have  ascer- 
tained by  trial  that  no  alteralion  takes  place  when  air  and  nitrogen  are 
mixed.  The  fluid  remaining  in  tlic  curved  supply  tube  bars  all  escape 
of  gas,  and  it  is  perfectly  easy  to  empty  the  bottle  afterwards  by  simply 
inverting  it,  when  the  contents  pour  out  of  the  gas  escape-tube-  By 
shaking  the  bottle  frequently,  I  can  get  an  experiment  finiiihed  in 
about  an  hour. 

"  In  six  liials  (some  of  them  bring  ma'le  with  a  straight  tube  of 
supply,  going  cu  the  bottom  of  tlte  jar,  instead  of  a  cur\'ed  one),  I 
obtained  the  following  results: — 

Observed,  Cilcwkted. 

a  grains  of  urea  g&ve  3305  C.  in.  inxtend  of  ^tx/S  C.  in.  ottoj  ^ 
a         ;,  „         30979       „       „        3-098  ocDooi— 


w 


■■3 


t/>« 


3-3107 

a'3"3 

3-8498 
3WS6 


3-3"3 

axjij; 

3*715 
3-098 


orx>ia3  — 
WI276* 
otToaa?— 
orT>7Z4  — 
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•  "  The  solution  of  chloride  of  »odfl.ii«d  t>y  Dr.  Davy  b  tlir  sol.  sod  cblor.  of  tlw 
Dublin  '  Vharmaeopneia.'  J  find  thai  it  U  not  every  xpccimen  thnt  serves  the  potfMe 
WL-U  :  what  I  have  used  lately  hat  been  nude  for  me  by  Mr.  Biittnn,  Holbora  Bafk 
A  fmh  ulntion  (rillervd)  ufcbloride  of  Urne  acta  very  energciiuklly  atvd  quickly,  much 
more  K>  than  th«  lol.  tod.  chlor.,  bui  sgntc  catbouic  a«id  u>  geiicnitcU  and pauc&  over, 
whlcli  compIic«tG»  the  proccu." 
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'These  arc  not  exact  enough  to  satisfy  me,  hut  I  do  not  sec  any 
source  of  talhicy  in  the  mode ;  and,  if  in  more  skilful  hands  it  should 
prove  tnistworthy,  I  think  it  would  Kave  much  to  recommend  it,  on  the 

1       score  of  facility  in  previous  preparation.     The  figures  have  been  cor- 

1       rected  for  temperatuTc  and  pressure." 
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GENERAL   CHARACTERS    OF    HEALTHY   URINE. 


Before  resorting  to  a  complete  chemical  and  microscopical  examina- 
tion of  urine,  it  is  important  to  measure  the  quantity  passed  in  twenty- 
four  hours,  to  notice  its  eohur,  smtll,  atHststtHtt,  cleamas  or  turbidity,  and 
the  presence  or  absence  of  a  deposit,  and  to  ascertain  its  spedjii gravity 
and  reeution. 

c«ianr. — Urine  from  the  same  person  varies  much  in  colour  at  dif- 
ferent times,  and  specimens  lakun  from  a  number  of  [lurfcctly  healthy 
individuals  exhibit  the  greatest  variation  in  tinL  Nevertheless,  impor- 
tant inftxmation  is  often  gained  by  carefully  noticing  the  colour,  for 
this  may  at  once  lead  us  to  suspect  the  presence  of  certain  substances, 
or  convince  us  that  othere  are  absent.  The  period  of  the  day,  the 
nature  of  the  diet,  the  activity  of  the  respiratory  process,  changes  of  tem- 
r«rat«re,  and  a  number  of  other  circumstances  influence  the  colour  of 
the  arine.  Healthy  urine  varies  from  a  pale  straw  colour  to  a  brownish 
yellow  lint  In  disease  it  may  be  perfectly  colourless,  of  the  natural 
colour,  bright  yellow,  pink,  brown,  of  a  smoky  appearance,  blood  red, 
and  even  dark  blue.  What  is  leamt  from  noticing  these  different 
colours  in  disease  will  appear  when  the  characters  of  morbid  urine 
are  considered.  The  deposits  in  urine  in  disea&e  also  vary  much  in 
colour;  they  may  be  white,  pink,  red,  pale  or  dark  brown,  blue,  or 
black.  The  nature  of  the  substances  which  give  colour  to  the  urine  is 
discussed  in  page  147. 

■mrti. — From  the  smell  of  the  urine,  in  some  instances,  tlie  prac- 
titioner may  gain  useful  information.  Healthy  urine  has  a  peculiar 
and  very  characteristic  smell,  which  has  been  strangely  described  as 
aromatic ;  but  it  is  well  known  to  all.  It  probably  depends  upon  the 
presence  of  certain  organic  acids  (Carbolic  CuH^O,),  for  example.  In 
disease,  the  specimen  may  be  \\\^\y  pungmt,  from  the  presence  of  tar- 
bonaie  0/ ammonia,  which  is  produced  by  the  decomposition  of  the  urea 
cxdted  by  some  animal  ferment,  especially  by  mucus  of  the  bladder  in 
a  state  of  incipient  decomposition.  Tn  other  instanres  it  may 
•rncll  like  healUiy  urine,  but  much  more  strongly.  Sulphuretted 
hydrogen  may  be  evolved  from  it.  The  smell  of  the  urine  is  affected 
by  many  articles  of  food  and  medicine,  such  as  asparagus,  garlic,  and 
cubcbs.  Turpentine,  even  if  inhaled,  causes  the  urine  to  evolve  an 
odour  something  like  the  smelt  of  violets. 

ci««fiic«i  Of  Torbiiiitj. — Healthy  urine  is  perfectly  clear  and  trans; 
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parent ;  bul,  after  it  has  been  allowed  to  stand  for  a  Jthort  time,  a  v«y 
faint,  llocciilcnt,  bulky  deposit  subsides  low-ards  the  lower  part  of  the 
v«ssd.  This  cloud  consists  of  a  little  mucus,  with  imperfectly  fonned 
epitheliil  cells  from  the  mucous  membrane  of  the  urinary  passages,  and 
epithelial  dehris. 

In  disease,  the  urine  may  be  opaque,  from  the  presence  of  many 
different  subsLinces  held  in  suspension.  tVafr  (/jct/j  is  the  most  fre- 
quent cause  of  this  opacity,  in  which  case  the  colour  of  the  mass  is 
generally  of  a  dirty  yellow,  or  brown,  resembling  peas-soup.  Very 
rarely  it  results  from  fatty  matter  in  a  state  of  minute  di^-ision,  and  the 
urine  has  the  appearance  of  milk.  This  occurs  in  cases  of  (Jiy/ans 
urinf.  In  these  instances  the  turbidity  still  continues  after  the  urine 
has  been  allowed  to  stand  still  for  some  time.  Generally,  however, 
the  opacity  of  a  specimen  of  urine  depends  upon  the  presence  of  a 
deposit  temporarily  suspended  in  it  from  agitation,  but  which  collects  at 
the  bottom  of  the  vessel  after  a  time,  forming  a  visible  deposit,  leaving 
above  it  the  fluid  which  is  perfectly  clear. 

Healthy  urine  is  perfectly  thin  or  mobile,  tike  water,  and  can 
be  readily  made  to  drop  from  a  tube.  In  disease,  however,  it  may  be 
slightly  visdd,  or  so  thick  and  glairy,  ox  n>py,  that  it  may  be  drawn  at 
the  end  of  a  rod,  like  a  thread,  and  cannot  be  made  to  drop  at  alL 
It  may  be  semi-fiuid;  and,  in  rare  instances,  although  passed  perfectly 
fluid,  it  has  afterwards  assumed  the  form  of  a  thick  firmjflfy,  so  that 
the  vessel  contiining  it  might  be  inverted  without  its  escape.  Such 
specimens  have  been  met  with,  associated  with  a  milk-like  appearance, 
in  cases  of  chylous  urine. 

■epoUl. — The  only  deposit  which  healthy  urine  contains  is  a  &int 
unimportant  mucous  doud,  already  referred  to.  All  tlie  constituents 
removed  from  the  organism  in  this  excredon,  in  health,  escape  in  a 
perfectly  soluble  form  ;  but  when  the  healthy  physiological  changes  are 
in  any  way  interfered  with,  some  of  lhc«  constituents  are  produced 
in  abnormal  c)uantity,  and  are  deposited,  in  an  in.soluble  state,  either  at 
the  time  the  urine  is  secreted,  while  it  remains  in  the  bladder,  or  at  a 
variable  interval  of  time  after  it  has  been  passed.  The  deposit  may  be 
soluble  in  the  warm  fluid,  and  precipitated  xs  .soon  .is  it  becomes  cold, 
or  its  deposition  may  be  due  to  the  occurrence  of  certain  chemical 
decompositions. 

■perlflc  firiTltr  i  proportion  of  ioua  Halter. — By  ascertaining  the 
specific  gravity  of  a  specimen  of  urine,  p.  93,  we  arc  enablc-d  to  form 
a  rough  estimate  of  the  quantity  of  solid  matter  dissolvetl  in  the  fluid ; 
and,  by  measuring  the  entire  quantity  of  urine  passed  in  the  twenty-four 
hours,  we  have  data  for  judging  approximately  of  the  amount  of  solid 
material  removed  from  the  organism  in  this  secretion  In  twent)--four 
hours. 
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7*hc  specific  gravity  of  healthy  uriiie  i:i  about  1,015,  and  tbequantit} 
of  solid  matter  passed  in  the  twenty-four  hours,  amounts  to  from  800  to 
1,000  grains.  It  has  been  considered  suBidcnt  to  calculate  the  quantity 
of  solid  nutter  from  the  specific  gravity,  by  multiplying  the  number 
over  l^ooo  indicating  the  .specific  gravity,  by  about  2*5.  The  result 
will  give  an  approximation  to  the  quantity  of  solid  matter  in  1,000 
gisins  of  urine.  This  calcuLttion  is  by  no  means  exact,  and  is,  indeed, 
almost  useless  for  accurate  investigations.  This  is  shown  by  the  fact 
that  three  very  different  numbers  have  been  proposed,  namely,  558, 
3 '33,  and  r65.  When  it  is  considered  how  widely  different  the  com- 
position of  the  solid  matter  may  be  in  various  specimens  of  healthy 
urioe,  it  a  obvious  that  results  obtained  in  tliis  manner  must  often  be 
very  wide  of  the  truth.  Take,  for  example,  aibumoi  and  common  salt. 
A  fiuid  contaim'ng  1364  grains  of  the  former  in  1,000  grains,  will  have 
a  .specific  gravity  of  1,030;  while  one  containing  only  8o*o  grains  of 
common  salt  in  the  same  quantity  will  have  a  specific  gravity  of  1,064. 
"nie  proportion  of  common  salt  in  urine  varies  more  than  the  other  con- 
sWuents,  as  it  depends  upon  the  quantity  taken  in  the  food.  This  clearly 
shovs  that  it  is  not  possible  by  calculation  to  ascertain  with  accuracy  the 
quauaty  of  solid  matter  in  an  animal  fluid.  In  investigations,  therefore, 
where  any  approach  to  a  correct  estimate  is  required,  we  must  evaporate 
a  given  quanuly  of  urine  (1,000  grains)  to  dryness,  at  a  low  temperature, 
and  weigh  the  solid  matter.  As,  however,  this  operation  takes  some 
tiEDe,  some  physicians  are  compelled  to  content  themselves  with  taking 
the  specific  giavit)'.  In  many  cases,  the  information  gained  by  this  simple 
opetadonis  very  important.  Thus,  the  urine  may  be  not  more  than  1,001 
or  1,003 — a  spt  gr.  common  in  hysteria,  and  occasionally  indicative  of 
grave  disease.  A  patient  may  be  continually  passing  urine  of  specific 
gravity  1,010  to  i.oii.which  is  commonly  the  case  with  albuminous  urine, 
passed  by  patients  suffering  from  certain  chronic  kidney  diseases.  Urine, 
containing  a  very  large  quantity  of  urea — so  much  that  cr)'Stals  of  nitmle 
of  urea  are  formed  upon  the  addition  of  nitric  acid,  without  previous  con- 
centration (excess  of  urea) — usually  reaches  1,030,  or  higher;  and  in 
cases  of  confirmed  diabetes,  where  very  large  quantities  of  sugar  escape 
from  the  organism,  the  urine  may  have  a  specific  gravity  of  1,040  or 
1,050. 

■cMcUut. — The  reaction  of  urine  may  he  readily  a-sccrtaincd  by  the 
use  of  litmus-paper,  which  is  prepared  by  soaking  a  thin  but  firm  smooth 
p^)er  in  an  infusion  of  litmus.  It  is  desirable  not  to  use  blotling-iiapcr, 
or  any  spongy  form  of  paper,  for  this  [Hiqiosc.  Urine,  having  an  acid 
reaction,  immediately  reddens  this  blue  paper. 

The  alkalint  reaction  of  urine  is  ascertained  by  the  use  of  rt^doitd 
litmus-pafier,  prepared  by  adding  a  very  small  quantity  of  dilute  acid  to 
die  iufusioQ  of  litmus.    An  atkaU  always  rc&tores  the  blu<  colour  of  this 
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reddened  paper.    If  no  change  occurs  when  the  urine  is  tested  with  both 
kinds  of  paper,  the  reaction  of  the  specimen  is  neutral. 

Arid  tirine. — The  cause  of  the  acid  reaction  of  urine  is  obscure,  and 
probably  does  not  always  depend  upon  the  presence  of  the  same  sub- 
stance. Sometimes  tlic  reaction  may  depend  upon  carbonic  add,  which 
is  present  in  greater  or  leeis  proportion  in  all  the  animal  fluids.  In  this 
case,  the  blue  colour  of  the  paper  is  restored  by  gently  warming  it  after 
it  has  been  changed  by  the  acid.  A  fixed  acid  reaction  may  be  due  to 
the  presence  of  an  acid  phospKite  of  soda — a  salt  which  exhibits  an 
acid  reaction,  without  the  presence  of  any  free  acid.  This  salt  may  be 
fonncd  by  the  action  of  uric  acid  upon  common  rhombic  phosphate  of 
soda.  If  a  little  uric  add  be  adilLil  to  a  solution  of  common  rhombic 
phosphate  of  soda,  llie  mixture  wUl,  while  cold,  exhibit  the  character- 
istic alkaline  reaction  of  the  salt ;  but,  when  heat  is  applied,  decompoa- 
tion  occurs  ;  the  uric  acid  disappears,  and  combines  with  one  equivalent 
of  the  soda  to  form  urate  of  soda;  and  an  acid  phosphate  of  soda  is 
produced.  The  acid  reaction  of  urine,  however,  cannot  always  be 
explained  in  this  manner ;  and  it  is  certain  that  traces  of  free  organic 
acids  arc  present  Lehmann  has  found  both  free  lacric  and  free 
hippuric  acids  in  some  specimens  of  urine.  I.atcly,  Hallwachs  has  shown 
that  a  large  amount  of  hippuric  acid  salts  exist  in  healthy  human  urine. 

Many  specimens  of  urine  which  arc  slightly  acid  when  passed  from 
the  organism,  become  more  strongly  so  after  standing  for  liome  days, 
and  crjstals  of  uric  acid  arc  deposited.  The  acid  reaction  may  remain 
for  weeks  or  e\en  months,  but  usually  the  acidity  gratlually  diminishes, 
and  the  specimen  at  List  becomes  alkaline  from  the  presence  of  ■ 
carbonate  of  ammonia,  formed  in  consequence  of  the  decomposition  of  ■ 
the  urea.  The  researches  of  Scherer  have  proved  that  the  gradually 
increasing  intensity  of  the  acid  reaction,  and  the  deposition  of  uric  acid, 
were  due  to  a  iirocess  resembling  fermentation,  which  was  excited  by 
the  presence  of  a  small  quantity  of  mucus.  ■ 

The  intensity  of  the  acid  reaction  of  urine  in  health  is  continually 
undergoing  change  at  different  periods  of  the  day.  Dr.  Owen  Recs, 
in  185 T,  stated  that  "  the  degree  of  the  acidity  of  the  urine  may,  to.  ■ 
iL  certain  extent,  be  regarded  as  a  measure  of  the  acidity  of  the 
stomach"  (Lcttsomian  Lectures,  "Medical  Garcttc,"  vol.  XI^VIII, 
1S51).  Dr.  Bence  Jones  made  some  observations,  which  he  thinks  have 
proved  that  the  acidity  of  urine  alternates  with  that  of  the  gastric  juice. 
"When  the  largest  quantity  of  acid  was  being  set  free  from  the  stomadi, 
the  acidity  of  the  urine  was  at  its  minimum  ;  and  when  the  secretion  of 
gastric  juice  was  diminished,  the  urine  exhibited  a  strongly  acid  reaction. 
The  urine  passed  just  before  each  meal,  or  at  a  long  time  after  taking 
food,  w,is  stated  to  be  intensely  acid,  while  th.it  which  was  secreted 
during  the  digestive  process,  for  about  three  hours  after  a  meal,  was 
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very  slightly  so,  and  tu  many  instances  was  said  to  be  decidedly  alkatint.'. 
It  is  especially  important  to  litar  in  mind  the  existence  of  these  varia- 
tions in  the  acidity  of  the  urine  in  a  state  of  hiialth,  and  not  to  refer 
the  miensely  acid  reaction  of  uiine,  secreted  while  no  food  h  taken,  to 
a  morbid  process  requiring  the  exhibition  of  large  doses  of  alkalies. 
Dr.  Bencke,  however,  has  made  upwards  of  one  hundred  eApcriments 
upon  healthy  and  diseased  persons  without  being  able  to  confirm 
Dr.  Bence  Jones'  conclusioa  In  only  one  case  did  he  find  the  urine 
alka/iw  after  meals.  .Sometimes  the  acidity  was  less,  but  this  was  not 
invariably  the  case.  Nevertheless,  he  admits  that  the  acidity  of  the 
whole  amount  of  urine  passed  varied  considerably,  although  he  could 
not  discover  t)ic  cause.  It  iicemed  to  be  independent  of  the  cjuanlity 
pftsscd,  and  was  not  affected  by  exercise  or  food  ("  Arthiv  des  VereinS 
fur  gemeinschaftliche  Arbeiten  zur  Forderung  der  wissenschaftlichen 
Heilkunde,"  1  Band,  3  Heft).  Vogel,  on  the  other  hand,  found  that 
urine  passed  during  the  night  was  more  acid  than  that  secreted  during 
he  digestive  process.  Although  the  urine  >s  by  no  means  invariably 
'^alkaline  after  a  meal,  the  acid  reaction  is  always  less  intense.  Dr.  Roberti, 
of  Manchester,  has  more  recently  performed  a  wry  extensive  scries  of 
experiments  upon  this  question  ("  Memoirs  of  the  Uterary  and  Philo- 
iophical  Society  of  Manchester,"  voK  XV,  1859;  "Treatise  on  Urinary 
and  Renal  Diseases,"  1865,  p.  32).  He  comes  to  the  conclusion  tlut, 
io  two  or  three  homs  after  a  meal,  the  oddity  of  the  uritu  is  dimimsheJ, 
but  that  the  secondary  or  remote  effect  of  a  meal  is  to  increas<  the  adtUty 
iA  the  urine.  These  results  occur  on  an  animal  and  also  on  a  vegetable 
diet.  Dr.  Roberts  ronsiders  th.it  the  above  effects  of  the  meal  arc  due 
to  the  mineral  constituents  of  the  food,  which  contain  alkali  in  excess  of 
the  phosphoric  acid  present.  Hence  arises  the  alkalinity  of  the  blood  ; 
bat  if  this  increases  beyond  a  certain  point,  the  kidneys  separate  the 
excess,  and  the  urine  is  alkaline.  If,  on  the  other  hand,  the  blood  is 
not  sufficiently  alkaline,  the  kidneys  separate  acid.  Thus  it  would 
appear  that  the  quantity  of  alkali  in  the  blood  is  regulated  by  the  action 
o{  the  kidneys. 

The  intenaty  of  the  add  reaction  is  readily  determined  by  ascer* 
taming  how  much  of  a  graduated  solutiooi  of  carbonate  of  swla  is 
required  to  neutralise  the  acid  in  a  given  quantity  of  urine.  Dr.  Roberts 
found  that  on  an  average  the  total  daily  acidity  of  the  mine  of  a  healthy 
man  was  saturated  by  14*10  grains  of  dried  carbonate  of  soda.  Onone 
day,  however,  only  59  grains  were  required,  and  on  another  as  much  as 
32*34  grains  were  necessary. 

In  stating  the  results,  tlie  degree  of  acidity  is  usually  expressed  as  if 
it  depended  on  oxalic  acid — each  degree  of  acidit>'  corresponding  to 
one  grain  of  crjstallised  oxalic  acid  (HO,  CiO^  2  Aq.)  In  twenty-fmir 
Jiours,  a  proportion  of  acid  is  excreted  which  corresponds  to  from  ^o  to 
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60  grains  of  ciystallised  oxalic  acid,  according  to  Vogvl.     On  estimat' 
iog  Ujc  quantity  of  acid,  la  "  Volumetric  Analysis,"  p.  iia. 

AUwUne  L'rlne. — The  alkaline  reaction  of  a  specimen  of  urine  may 
be  due  to  the  existence  of  caxbonate  of  ammonia,  ld  which  case  the 
blue  colour  produced  by  testing  it  with  reddened  litmus  a  destroyed  by 
the  application  of  a  gentle  heat  {i'&lalUt  a/ka/i) ;  or  it  may  depend  upon 
the  presence  of  an  alkaline  carbonate,  as  carbonate  of  sodA,  or  a  neutral 
salt  having  an  alkaline  reaction,  Uke  common  phosj^aic  of  soda,  in 
which  cases  the  application  of  heat  does  not  restore  the  red  colour  of 
the  litmus-paper  {jixed  alJiaJt). 

TMasUe  AiiuUL — The  development  of  carbonate  of  ammonia  in 
urine  depends  upon  the  decomposition  of  the  urea  by  the  action  of 
the  mucuH  or  some  animal  matter,  wliidi  acts  die  part  of  a  ferment 
In  some  diseucs  of  the  mucous  membrane  of  the  bladder,  and  in  cases 
of  paraplegia,  where  the  muscular  coat  of  the  organ  is  paralysed,  and 
consequently  the  secretion  is  retained  for  a  long  time,  this  change  is 
very  liable  to  occur.  The  pain  and  distress  arc  much  relieved  by 
washing  out  the  bladder  thoroughly  with  tepid  water.  A  mere  trace  of 
urine  which  has  undergone  this  change  is  capable  of  exciring  a  similar 
deajmposition  in  a  very  lat;gc  qiuirvtity.  It  is  important  to  notice  that 
if  pus  be  present  in  such  urine,  it  becomes  converted  into  a  viscid  glaity 
mass,  which  is  removed  from  the  bladder  with  the  greatest  diflical^. 
This  action  of  the  volitile  alkali  on  the  pus,  precisely  accords  with  that 
which  occurs  if  ordinar)-  liquor  potassa;  be  added  to  a  S])ecimen  of  pure 
pus  out  of  the  body.  Fus  thus  rendered  glaiiy,  forming  a  viscid  adhesive 
mass  at  the  bottom  of  the  vessel  containing  tlie  urine,  is  usually  called 
moats,  but  as  1  have  said,  it  really  consists  of  altered  pus.  If  this 
action  on  the  pus  only  occurs  after  the  urine  has  left  the  bladder,  it  is 
unimportant,  but  when  it  occurs  before  its  expulsion,  it  is  always  neces- 
sary to  interfere,  and  if  the  change  cannot  be  enrirely  prevented,  owing 
to  the  existence  of  certain  mechanical  impediments  to  the  escape  of 
the  urine,  we  must  try  to  render  the  urine  acid,  and  thus  prevent  its 
occurrence,  by  giving  large  and  frequently  n:i)eated  doses  of  hydro- 
chloric or  nitric  acid,  unless  this  treatment  is  contra-titdicatcd,  as  in 
certain  cases  which  I  shall  have  occasion  to  refer  to.  In  some  cases 
the  pus  comes  from  the  urethra,  when  it  always  escapes  with  the  first 
portion  of  urine  voided. 

Whatever  c-auscs  prolonged  retention  of  the  urine  in  the  bladder,  in 
the  ureter,  or  pehns  of  the  kidney,  will  excite  this  change,  and,  as  a  con- 
sequence, roughening  and  ulceration  of  the  mucous  membrane  may 
ensue,  with  the  prcdpitadon  of  phosphate  of  lime  and  ammoniaco- 
magnesian  phosphate:  More  pus  is  formed,  which  effects  the  decora* 
position  of  the  urea  and  aggravates  the  miscliief  already  produced, 
«nd  unless  relief  be  afforded,  complete  disorgauisation  of  tb*  mucous 
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membrane  ensues.  Volatile  alkali  is  never  delected  in  healthy 
urine 

P1XC4  AikaU. — Urine,  however,  often  exhibits  an  alkaline  rcaclion 
due  to  the  presence  of  an  alkali  which  is  nut  volatile  by  heat,  and  this 
reaction  is  often  to  be  met  with  in  a  stale  of  heahh.  When  an  alkaline 
carbonate  is  delected  in  the  urine,  it  usually  results  from  the  decom- 
positioQ  of  salts  of  certain  organic  acids  in  the  organism.  Salts  ot 
tanaric,  raoemic,  dtric,  and,  under  some  ciraimstanccs,  those  of  oxalic 
and  acetic  acids,  become;  rcsutvcd  into  carbonates  in  their  passage 
through  the  organism,  just  as  by  the  influence  of  a  red  heat  thej'arc  con- 
rerted  into  carbonates  out  of  the  body.  The  urine  may  always  be 
reDdered  alkaline,  and  very  quickly  so,  by  giving  such  salts  in  sufficient 
quantity ;  and  their  admimstratiun  is  of  great  ad^iintage  in  cases  where 
benefit  is  likdy  to  be  derived  from  alkalies,  especially  where  strong 
alkalies  do  not  agree  with  the  digestive  organs.  I  believe  that  in  ntany 
cases  the  alkali  thus  fonued  in  the  organi&m  exerts  a  more  bcnehcial 
influence  than  alkalies  or  their  carbonates.  The  value  of  the  juice  of 
oranges  and  lemons  in  various  conditions  is  to  be  attributed  to  this 
change. 

If  the  alkaline  reaction  of  the  urine  is  due  to  the  presence  of 
carbonate  of  ammonia,  crystals  of  triple  phosphate,  sa  plates  of 
"  Urinary  Deposits,"  Phosphates,  Part  IV,  and  a  deposit  of  phos- 
phate of  lime  in  a  granular  state,  or  in  the  form  of  globules  or  minute 
dumb-bells  will  be  present ;  if,  on  the  other  hand,  it  dcjicnds  upon 
fixed  alkali,  only  the  latter  de{iosit  without  the  crystals  will  be  de- 
tected. 

TJie  quantity  of  alkali  caa  be  estimated  by  the  ordinary  process  of 
alkalimetiy.  Dilute  sulphuric  acid  containing  a  known  quantity  of 
pun  culphuTic  acid  is  added  until  the  reaction  is  neutral  to  test- 
paper. 

THB  Qi;ANTl'n'  AND  GENERAL  COMPOSITION   OF  BSALTHY   t;RINE. 

It  is  very  important  in  all  cases  to  know  the  quantity  of  urine  passed 
in  a  given  period  of  time.  The  most  minute  chemical  and  micro- 
tCOpical  examination  oHcn  fails  to  show  any  fact  of  importance  in  the 
iaTertigiition  of  a  case,  in  consequence  of  the  quantity  of  urine  passed 
in  the  twenty-four  hours  not  having  been  measured.  The  practitioner 
dcnrcs  to  know,  not  only  the  quantity  of  urine  passed  (that  is.,  water 
and  solid  matter  together),  but  the  absolute  amount  of  solid  matter  dis- 
solved in  water.  For  this  solid  matter  consists  mainly  of  substances 
resulting  from  the  disintegration  of  tbsues  and  blood  corpuscles.  Such 
infonnarion  can  only  be  obtained  by  carefully  measuring  the  entire 
quantity  of  urine  passed  in  tft-enty-four  hours,  and  o-aporating  a  given 
amount  of  the  mixtd  uritus  passed  at  differatt  perteih  of  the  Jay  to  dr)- 
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Hess.     From  the  result  obtained,  the  entiie  amount  of  solids  passed  can 
easily  be  calculated. 

The  amount  of  urine  and  the  proportion  of  solid  matter  it  contains 
^■ary  very  much,  from  day  to  day,  in  healthy  persons.  The  temperature 
of  the  air,  and  the  amount  of  moisture  present  in  it ;  the  state  of  the 
skin  and  mucous  surfares  generally ;  the  activity  of  the  fiinctions  of 
respiration  and  circulation ;  die  amount  of  exercise ;  the  quantity  and 
nature  of  the  food,  and,  of  course,  the  amount  of  fluid  taken — arc  some 
of  the  circumstances  which  affect  the  quantity  of  the  urine  passed.  The 
nature  of  the  iKcupalion  also  may  materially  influence  the  amount 
passed.  But  the  amount  of  urine  secreted  in  health  varies  according  to 
the  sijte  of  the  indi»-idual,  or  rather  according  !lo  his  weight,  and  the 
activity  of  the  nutritive  changes,  so  that  it  is  useless  to  attempt  to  fix 
definitively  the  average  quantity  passed  by  individuals  generally.  In 
round  numbers,  however,  the  proportion  in  health  may  be  estimated  at 
from  30  to  60  oz. ;  and  a  greater  quantity  is  passed  in  the  winter  than 
during  the  summer  months,  because  in  cold  weather  less  fluid  escapes 
from  the  body  through  the  skin.  It  is  seated  that  rather  more  than 
two  ounces  of  urine  arc  secreted  per  hour,  but  during  some  periods  of 
the  day  the  secretion  is  much  more  active  than  at  otliers. 

It  is  clearly  very  important  tliat  we  should  have  some  general  idea 
of  the  quantitative  composition  of  healthy  urine,  and  the  amount  of  the 
variola  constituents  which  are  excreted  from  the  healthy  organism  in 
twenty-four  hours.  Those  who  are  making  observations  on  the  urine 
in  disease,  should  be  acquainted  also  ^^'ith  the  relative  proportion  of 
these  different  substances  to  each  other  in  the  healtliy  state.  It  is  true 
that  the  healthy  variations  are  very  great;  but,  in  certain  cases  of 
disease,  the  difference  in  the  quantity  is  so  considerable  that  the  ob- 
server cannot  fail  to  be  struck  with  the  importance  of  the  fact  Thus, 
in  health,  from  400  to  500  grains  of  urea  arc  excreted  in  twenty-four 
hours.  In  certain  cases  of  kidney  disease,  when  the  cortical  portion  is 
impaired  in  structure,  not  more  than  100  grains  are  eliminated  j  while, 
in  some  rases  of  fever,  upwards  of  1,000  grains  have  been  removed 
within  the  same  lime.  Of  the  significance  of  such  facts  there  can  be 
no  question  ;  and  the  physician  cannot  fail  to  reflect  upon  the  very  dif- 
ferent chemical  conditions  under  which  life  is  being  carried  on  in  these 
cases.  Without  considering  the  many  circumstances  likely  10  affect  these 
abnormal  processes,  how  ran  we  hope  ever  to  gain  that  insight  into  the 
nature  of  disease  which  alone  will  enable  us  to  modify  or  counteract 
the  morbid  change  going  on  ? 

Aiwlrtla  af  acaliby  Trine. — The  composition  of  healthy  urine  is 
given  in  analyses  16,  17,  18  by  Berielius,  Lehmann,  and  Dr.  Miller. 

16  is  an  analysis  of  1,000  parts  of  healthy  urine  by  Berxelius ;  17  is 
one  by  C.  G.  Lehmann. 
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The  following  is  an  analysis  of  healthy  urine  by  my  friend  Dr.  W.  A. 
Miller,  of  King's  College : — 

ANALYSIS    18. 

Specific  gmvit/ i.oso 

W«ttr           95680 

Sotid  DMUtcf 43-3  100*00 

I  Urea      14*13  33*00 

Uric  will           37  ■86 

.\lcohol  extract           H*S3  29'03 

Water  catTKt a-JO  5-80 

Muciw ,.         ...  -16  '37 

Chloride  of  sodium      yax  i^'Ji 

Phosphoric  acid ...  2'11  4*91 

Siilt>b«ric  acid 170  3*94 

LtflK      "31  -49 

Uagacsia          -ix  "sS 

Po»»«»h f93  4'4T 

Soda     -Oj  -IS 

T*t«l  ^uantltr  &r  lnb«Uum«  cacirMd  In  twrntr^aur  boun. — But  iC 
is  very  important  to  be  ajcquainled  with  the  total  quarlit)-  of  the  different 
ingredients  excreted  in  twcnt)'-four  hours,  and  in  order  to  asrcrtiin  this, 
the  urine  passed  during  the  entire  period  of  twenty-four  hours  must  be 
collected  and  measured.  From  the  results  obtained,  by  analysing  a. 
jiortion  of  the  mixed  urine,  the  total  quantity  of  the  diffcretit  ingrctticnts 

*  It  u  DOW  gcneraH/  silmilted  that  lactic  acid  and  laclates  aie  not  coiutiturau  of 
heallhynriiM.     ("  Miller*'*  Chcmbliy,"  Part  III.) 

+  The  dislribntion  of  acids  .-inrt  hsisc*  in  these  analyses  is  not  wiumntcd  hy  fact.t 
Tkere  b  IhUc  doubt  that  cv«ty  acid  hajt  a  tliarc  of  evay  bajae,  and  until  wc  know  the 
tMw  of  disifibuiioii.  It  wiU  be  better  lo  sUtc  acid  and  base  ftc^tarately  as  in  Miller's 
■ittlyda. 

$  Tbc  cxprcuion  of  ibe  coEUtttunitE  of  (he  organic  mallen  mi£ht  be  modemiaed 
by  wlKtitutingfor  "alcohol  extract"  and  "wnier  exliact,"  "hippuricadd.  creatinijie, 
anmania,  cotuariiijf  msltcr,  and  unknown  org^iuic  matter  I5'03i"  w  34-83  jjer  cent, 
of  the  total  solids 
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Ptiecl 
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io  die  whole  amount  i^asseil  is  easily  calculated.  The  quantititt  of  the 
clifTcrcnt  substances  excreted  m  twenty-four  hours,  arc  stated  under  ihcii 
proper  heads,  and  a  rough  approximation  of  each  Is  given  in  the  taUc 
on  p.  137. 

Vogcl  gives  the  following  eslimate  of  the  quantity  of  urine,  and  its  most 
important  constituents  excreted  in  twenty-four  hours  in  a  state  of  health: — 

Averofie  i]uiintity  in  twenty-four  hears  521(05601. 

Average  spcdtk  gTAvily 1,010 

Avnagc  qiuiitity  ofuKa  

Average  quantity  of  chlorine 

Aven^  i]uiuiii(y  of  free  acid,  nfcrred  Io  i  gr.  of  crystalDited 

oxjdic  acid  (HO,  CiOn  3  Aq.)  u  unity       

Awni^' <|uniilily  of  tvlEi]  phmphork  acli],  PO^        

Arcragc  «iii.inlity  oftoul  sulphmit  acid,  SOj  

Proportion  rxcrctcd  fur  eucb  pound  irclrbl  of  tbe  Bwlr, — The  rela- 
tion of  the  quantity  of  urinary  constituents  excreted,  to  the  weight  of 
the  body,  is  al^o  a  most  important  im^uiiy,  and  is  generally  stated  at 
so  much  for  ca.ch  pound  weight 

The  following  resuhs,  taken  from  Dr.  Parkcs,  give  the  quantity  of 
urinary  constituents  excreted  for  each  pound  weight  of  the  body  in 
tweniy-ibur  hours,  adopting  145  lbs.  as  the  average  w*eight  of  all  the  men 
whose  urine  had  been  analysed. 

Water ...     158-639  graiu. 
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Uric  acid  
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Creatinine       
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Sulphuric  acid 

PhuApltoric  add 
Chlorine 
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The  tabic  below  is  taken  from  a  valuable  paper  by  the  Rev.  S. 
Haughton,  in  the  "Dublin  Quarterly  Journal,"  October  1862.  The 
results  accord,  in  some  casus,  very  closely  with  those  just  given,  but 
there  h  considerable  difference  in  the  quantities  of  uric  acid,  phosphohg 
acid,  and  chlorine. 
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Tftr««ttAn  of  iinnntttr  m  dimrait  pcri«d>  of  dft. — The  proportion 
ofthc  different  constilncnts  ercreted  varies,  howe\'er,  as  alreaily  stated, 
at  different  periods  of  lift  The  amount  of  urine  excreted  is  much 
greater,  in  proportion  to  the  body  weight,  in  children  than  in  adults.  In 
the  ficius  ami  infant,  honrcvcr,  the  urine  contains  a  ver>'  small  quantity 
of  soKd  matter.  In  a  i^iecinien  of  fcetal  urine,  examined  by  Dr,  Moore 
(HcUcr's  Pathology  of  the  Urine),  no  urea  was  prcw-nt.  I  found  urea  in 
a  specimen  tafccn  at  the  seventh  month.  It  contains  also  numerous 
casts  of  the  uriniferous  tubes  with  free  epithelium  but  no  albumen. 
The  proportion  of  solid  matter  is  not  more  than  five  parts  in  1,000. 

Id  young  children  of  from  4  to  8  years,  the  mean  a^c  being  4  years 
and  3  months,  and  the  mean  weight  31  lbs.,  the  quantity  and  compo- 
ation  as  calculated  from  analyses  of  Scherer,  Bischoff  and  others,  by 
Dr.  Paikes,  is  as  foUovs : — 


InulMaK 


■Water 
SoEd  matter 

Extnetives  ... 
Filed  Mill  ... 


Prr  \tt.  of  tli« 
hadj  wvlj^i  In  l| 
Hourb 


tO063'O  gnuns=r  oi.ixiij.  324SS  i:niinf. 

»78-8     ..  S77        .. 

607     ..  t-96        „ 

186-9     »  6-03        „ 


In  old  age,  on  the  other  hand,  the  solids  of  the  urine  are  considerably 
lessened  According  to  I..ecanii,  only  about  125  grains  of  urea  are 
excreted  in  twenty-four  hours  by  old  people.  The  uric  acid  is  in  about 
the  ordinary  proportion. 

Although,  in  all  works  on  the  urine,  lal)]cs  of  the  average  composition 
of  urine  are  given,  it  must  not  be  supposed  that  the  numl}cni  given  are 
conect  for  every  individual  ca-se  examined.  It  has  been  clearly  sliown, 
not  only  thai  the  proportion  varies  according  to  the  weight  of  the 
person,  the  quantity  of  food  taken,  the  .imount  of  active  exercise,  and 
many  other  circumtitAnces ;  but  that  the  proportion  of  solid  matter 
CKcreted  for  everj-  pound  weight  of  the  body  varies  considerably  in 
different  individuals,  in  the  same  person  at  different  times,  and  enor- 
mously at  different  periods  of  life.  This,  however,  is  no  more  than 
would  be  cxpecteil,  since  the  proportion  of  the  most  important  of  the 
solid  urinary  constituents  depends  directly  upon  the  quantity  of  matter 
disintegrated  in  the  organism ;  ami  this,  as  is  well  known,  is  much 
greater  in  the  child  than  in  the  adult ;  while  in  old  age  these  changes 
are  reduced  to  a  niimmum. 

ATcnic*  «Bantlir  of  vaiiou'  CoDBiltnenta  tn  Healtlir  CTiik*, — With  a 
view  of  giving  a  rough  idea  of  the  amount  of  the  different  urinary  con- 
stituents excreted,  and  the  proportion  which  these  hear  to  each  other,  in 
twenty-four  hours,  I  have  arranged  the  results  of  numerous  obseri-ations 
m  a  tabular  form.  The  proportion  of  some  of  these  substances  is  so 
variable,  that  it  is  impossible  to  give  an  average.     In  most  cases,  I  have 
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purposely  givea  a  round  number,  and  avoided  fractional  parts ;  but  in 
other  instanceSf  in  which  I  have  nol  been  able  to  institute  examinations 
for  myseEf,  and  when  the  question  has  only  been  cxaniincd  by  one  ot 
two  observers,  1  have  given  the  exact  figures  published  by  the  autliority 
who  has  mailc  the  matter  an  object  of  imperial  study.  In  constructing 
this  table,  I  have  not  attempted  to  follow  any  single  obsen-er,  but,  -with 
the  exceptions  alluded  to,  have  put  down  numbers  which  appear  to  me 
to  be  tolerably  correct.  They  have  been  obtained  by  consulting 
numerous  authorities,  and  from  iny  own  analyses.  This  table,  there- 
fore, is  only  to  be  looked  upon  as  a  rough  approximation  to  the  truth. 
In  the  second  column  will  be  found  the  quantity  of  each  constituent 
eliminated  in  twenty-four  hours  correspouiiing  to  every  pound  weight 
of  the  body;  in  the  third  column  the  composition  of  1,000  grains 
of  urine  is  given ;  in  the  fourth,  the  quantity  of  constituents  in  100 
grains  of  solid  matter;  and  in  the  fifth,  the  percentage  of  composition  of 
the  salts. 

It  will  be  seen  that,  in  round  numbers,  the  solid  matter  composes 
about  i4th  of  the  weight  of  the  urine,  and  contains  Jrd  of  its  weight  of 
inorganic  salts;  of  these  last  about  Jrd  consists  of  sulphates,  ith  of 
chlorides,  and  the  remainder  of  alkaline  and  eanhy  phosphates,  in  about 
the  proportion  of  six  to  one.  Of  the  organic  matter,  as  much  as  |nls 
consists  of  urea,  which  therefore  fonos  about  one  half  of  the  entire  solid 
matter  in  urine. 

The  figures  in  the  table  may  be  regarded  as  the  proportion  excreted 
by  a  strong  heahhy  man  in  good  nutrition,  on  full  diet.  Healthy  women 
would  excrete  from  one  third  less  to  half  the  quantities  given  in  the  first 
column, 

Some  exception  may  be  taken  to  the  numbers  expressing  the  nJathf 
amount  of  the  different  ingredients.  For  instance,  the  proportion  of 
urea  to  extractive  matters  undergoes  the  greatest  variation.  Sometimes 
the  urea  is  double  the  weight  of  the  extractives,  while  in  other  cases  the 
numbers  would  be  reversed.  Many  of  the  saline  constituents  also 
exhibit  the  greatest  variations,  not  only  in  diiferent  Individuals,  but  in 
the  same  person,  on  different  days.  Thus,  the  quantity  of  chlorides  is 
twice  as  great  on  some  days  as  on  others,  depending,  as  before  remailced, 
■  partly  on  the  amount  taken  in  the  food,  partly  upon  the  quantity  of  fluid 
and  other  saline  matters.  As  yet,  these  extraordinary  fluctuations  have 
not  fully  been  accounted  for;  but,  doubtless,  in  time,  the  circumstances 
which  determine  them  will  be  accurately  made  out 

Otwcrvationi  on  EallmKtinir  the  Excremcntltion*  HubalaneMk — The 
above  table  may,  perhaps,  assist  the  practitioner,  in  some  measure,  in 
remembering  the  general  c:oin|>osition  of  healthy  urine,  and  the  proportion 
ofthe  different  constituents  eliminated  from  the  body  in  twenty-four  hoois. 
It  is,  however,  quite  impossible  to  use  this  or  any  other  table  as  a 
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Standard  of  reference,  because  the  proportion  of  the  urinary-  ronsthui 
secretcil  in  h&ilch  is  very  different  in  different  individuals.  Before  we 
can  judge  if  a  man  Is  passing  too  much  or  too  little  of  any  substance, 
we  must  ascertain  his  weight,  and  form  some  general  idea  of  the  activity 
of  his  vital  actions  when  he  is  in  a  state  of  health.  For  example,  the 
statement  chat  a  patient  is  pa&sing  daily  150  grains  of  urea,  indicates 
nothing ;  for  a  small  woman,  in  good  health,  weighing  80  lbs.  or  less, 
secretes  daily  even  less  than  this ;  but  if  this  amount  only  were  excreted 
by  a  tflll,  strong,  active,  healthy  man.  weighing  170  lbs.  or  more,  it 
would  indicate  a  veiy  serious  state,  and  we  should  know  from  this  fact 
atone  that  he  was  in  the  greatest  ilangcr.  In  such  a  rase,  the  secreting 
structure  of  his  kidnuys  must  be  temporarily  or  permanently  affected, 
and,  unless  relief  be  afforded  very  soon,  death  must  result  from  the 
accumulation  of  cxcrementilious  substances  in  the  blooil. 

If  it  is  proposed  to  conduct  a  series  of  researches  with  the  object 
of  ascertaining  the  proportion  of  excrementitious  substinccs  produced 
in,  and  removed  from,  the  organism,  the  weight  of  the  individual 
should  always  be  taken,  and  the  amount  of  ingesta  must  be  estimated 
daily.  The  quantity  of  excrcmentirious  substances  generally,  including 
the  sweat,  must  he  determined.  There  is  very  much  to  be  made  out  by 
a  careful  series  of  researches  of  this  kind  in  the  cases  of  patients 
suffering  from  various  acute  affections ;  and,  since  the  introduction  of 
the  volumetric  -process  of  analysis,  p.  99,  we  have  had  great  facilities 
for  condufjting  such  inquiries. 

WelKtitnff  MuclilnM. — In  many  cases,  the  most  valuable  informatioa 
bearing  upon  the  progress  of  the  case  may  be  gained  by  the  simple  pro- 
cess of  weighing  the  patient,  which  i.s  too  seldom  adopted.  How  often 
in  the  cotirse  of  many  diseases  one  desires  to  know  simply  if  the  patient 
has  gained  or  lost  in  weight !  All  our  hospitals  and  public  institutions 
ought  to  be  furnished  with  weighing  machines.  The  best  weighing 
machines  arc,  unfortunately,  very  expcnsi%'c.  A  good  simple  apparatus, 
which  can  be  made  for  a  moderate  sum,  is  much  required.  Messrs. 
Weiss  construct  an  improved  apparatus,  suitable  for  the  practitioner,  but 
the  price  of  this  is  ten  guineas.  Mr.  Young,  of  Cranboume  Street,  W.C, 
also  makes  excellent  weighijig  machines,  A  very  useful  madiine  is  sujv- 
plied  by  Messrs.  Pooley,  of  Liverpool,  and  Fleet  Street,  London,  which 
is  well  adapted  for  ordinary  obser\-ntton,  and  costs  less  than  four 
pounds. 
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TIIE  CONSTITUENTS   OF   HEALTHY  URINE. 

It  is  convenient  to  divide  the  constituents  of  healthy  urine  into 
three  classes,  vi2. : — I,  Volatile  Constituents ;  11,  Organic  Constituents  j 
111,  Inorganic  Constituents. 

The  first  class  includes  those  substaJices  whicli  are  volatilised  at  the 
temperatLire  of  a  steam-bath  (212"  F.  or  less).  The  most  important  of 
these  are,  aW^r,  mrbofiic  acui,  and  certain  ammvniacai  salts. 

The  second  class  contains  those  o^anic  constituents  which  are  not 
volatilised  at  a  temperature  of  212%  but  which  are  decomposed  at  a  red 
hcnt.  The  most  important  of  lliese  are,  wm,  uru  or  lithu  aotl,  hippurU 
aeid^  with  uraUs  and  Aiffuraia,  mucus  from  the  bladder  or  other  parts 
of  the  urinary  mucous  membrane;  creatine {f),  ereatinine,  and  various 
huleterminate  uncrystallisable  substances  included  under  the  head  of 
aimdivematta-s.  Cohurin^ mailers,^.  147,  and  certain  peculiar  organic 
acids,  traces  ofsugar^  with  perhaps  traces  of  Uuciae,  tyrosine,  sa  i>art  HI, 
and  one  or  two  other  less  important  organic  matters,  might  be  included 
in  this  cla&s. 

Id  the  third  class  are  found  various  saline  matlets  which  remain  fixed 
after  the  organic  matter  faa^  been  destroyed  by  a  red  heat,  and  the 
carbon  which  results  removed  by  prolonged  exposure  to  a  dull  red  heat 
in  contact  with  the  air.  These  inorganic  constituents  consist  principally 
ni  eAlorine,  sulphuric,  anH  phosphoric  aciils,  in  combination  with  saJium, 
fotashj  soda:,  lime,  magnesia,  irm,  and  sometimes  aiumimt,  with  traces  of 
tiika. 

I. — VOIJITILE  CONSTITUENTS   OF   HEALTHY   URINE. 

Wai«r. — Healthy  urine  contains  from  ^40  to  960  grains,  or  even, 
more,  in  1,000.  The  proportion  of  water  is  much  influenced  by  \'arious 
drcumstances,  csjiccially  by  the  (iii.inrity  taken  in  the  food,  the  activity 
of  the  skin,  and  the  presence  of  various  substances  which  influence  the 
chemical  changes  going  on  in  the  tissues,  or  affect  the  secreting  action 
of  the  kidneys.  The  mode  of  estimating  the  proportion  of  water  has 
before  alluded  to.  At  first  this  would  be  supposed  to  be  a  very 
Hrimple  matter,  but  in  practice  it  is  found  to  be  one  of  the  most  difficult 
operations  in  analysis,  because  many  of  the  organic  constituents  of 
urine  are  prone  to  undergo  change  at  a  vcrj-  moderate  heat,  and  even 
at  the  temperature  of  the  air,  if  the  concentration  is  cfi'ectud  too  slowly. 
PmcticaUy,  Ic  is  the  best  plan  to  concentrate  the  urine  at  a  temperature 
of  too'  F.,  and  then  continue  the  evaporation  in  vaatc  over  sulphuric 
acid  until  the  residue  ceases  to  lose  weight. 

t-«riionic  Add  is  held  in  solution  in  fresh  urine  :  indeed,  traces  may 
be  detected  in  all  the  animal  fluids.    Its  presence  may  be  shown  by 
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passing  some  pure  hydrogen  gas  through  xirinc.  After  ilie  gas  has 
lni\-ereeil  the  fluid,  it  should  be  comluctej  into  pure  lune  water,  which 
will  become  turbid  if  there  be  an  appreciable  quantity  of  carbonic  add 
present.  This  experiment  is  founded  upon  the  fact  that,  if  one  gas  be 
passed  through  a  solution  of  another  gas,  the  latter  will  be  displaced  by 
it.  By  diitilhtion,  also,  the  presence  of  carbonic  add  may  be  shown  ; 
but,  in  thi-s  process,  great  care  must  be  taken  to  prevent  the  production 
of  carbonate  of  ammonia,  which  would,  of  cour^,  cause  a  prcnpitadon 
of  carbonate  in  b'me  or  baryta  water.  The  fluid  may  be  made  to  boil 
at  a  temperature  a(  1 20*  F.,  if  the  air  be  exhausted.  There  are  certain 
peculiar  volatile  acids  which  will  be  described  with  the  other  acids  of 
the  urine,  p.   153.     .SVr  also  p.  11?, 

Anunonia  and  AmiiianiKriu  soltB. — Another  volatile  constituent  of 
urine  is  ammenia.  The  presence  of  this  substance  in  healthy  urine  has 
been  doubted  by  many  ;  but  Heintz  has  shown  that  the  addition  of 
chloride  of  platinum  to  Iresh  urine  causes  a  predpitnte  which  const&ts  of 
the  potassio-chlonde  of  platinum,  with  a  certain  quantity  of  the  ammonio- 
chloride  of  platinum  ;  the  amount  of  the  Utter  being  estimated  by  de- 
termining the  quantity  of  the  potassio-chloride  in  a  separate  experiment. 
Ncubaucr  Yxas.  obtained  thirteen  grains  of  ammonia  from  the  urine  pused 
in  twenty-four  hours.  Ammonia  exists  a.s  urate ;  it  is  also  found  in 
combination  with  hjttrorhloric  acid,  with  phosphoric  add  and  soda,  and 
with  phosphoric  acid  and  magnesia.  Chloride  of  ammonium  is  also 
present  Neubauer  and  Kemcr  estimate  the  quantity  of  chloride  of 
ammonium  at  about  35  gniins  in  twenty-four  hours. 

Ammonia  is  lilcewise  given  off  during  the  decomposition  of  several 
of  the  organic  constituents  of  the  urine  by  heat,  as  indeed  it  is  from 
m-iny  other  nitrogenous  organic  substartccs.  Thus,  if  a  r>ortion  of  the 
solid  residue  of  tinnc  be  exposed  to  a  temperature  short  of  redness  in 
a  small  glass  tube,  much  very  offensive  vapour  will  be  given  off,  and  ■ 
carbonaceous  residue  will  remain  in  the  nilic.  If  a  piece  of  reddened 
litmus  or  turmeric  paper,  moistened  with  distilled  water,  be  applied  to 
the  moutli  of  the  tube  as  soon  as  il  is  heated,  the  blue  colour  of  the 
former  will  be  restored,  and  the  latter  will  assume  a  dark  brown  tinl^ 
reactions  which  indicate  the  existence  of  volatile  alkali  or  ammonia, 
which  arises  from  the  decomposition  of  niliogenous  tnattcrs. 
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H.— OROAMIC  COKSTTTUENTS  OF   HEALTHY  URISK. 

Many  of  the  constituents  of  healthy  urine  may  be  obtained  in  a 
crystalline  form  by  allowing  a  few  drops  to  e^-aporate,  at  a  moderate 
tcmpcratnre  (about  140*  F.).  upon  a  glass  slide,  or  in  a  shallow  oval 
glass  cell.  In  this  manner,  crj-stals  of  urea,  urate  of  soda,  chloride  of 
sodium  crystallised  in  cubes  ami  octahetlra,  phosphates,  and  sulphates, 
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may  be  readily  obiaintti.  The  observer  should  make  himself  familiar 
»ith  the  appeiinince  of  these  crystals. — "  Illustrations  of  L'rine,"  &c. ; 
t/rinf.  pi  I,  fig.  I. 

The  quantity  of  tlie  organic  constituents  varies  very  much,  as  would 
be  supposed-  In  heahhy  urine,  about  three  fourths  of  the  solid  matter 
consist  c^  organic  sulutanccs,  and  there  may  be  found  from  ti  or  14, 
10  45  or  50  grains  in  1,000  grains  of  urine.  The  mode  of  estimating 
the  amount  of  solids  has  been  already  referred  lo,  p.  119.  The  quantity 
of  the  organic  constituents  is  easily  obtained  I>y  burning  a  weighed 
portion  of  the  solid  matter,  and  by  subliatting  from  the  amount  the 
quantity  of  sattne  residue  which  remains  after  incineration.     The  result 

'gives  the  quantity  of  organic  matter. 

C^rra  (CjH^OjN,). — The  most  important  of  the  organic  constitu- 
ents of  urine  is  urex  It  is  a  crj'stalHne  substance,  very  soluble  in  hot 
water,  and  in  four  or  5vc  parts  of  cold  water,  soluble  in  alcohol,  but 
insoluble  In  pure  ether,  delkjuesccnl,  readily  crystallised  if  pure,  but  the 
presence  of  certain  organic  substances  seriously  interferes  with  its 
ciystallisarion.  Good  crystals  of  urea  may  nevertheless  be  obtaine<l  by 
simply  evaporating  some  specimens  of  urine  upon  a  glass  slide,  at  a 
moderate  tcmperatnie  Urea  has  a  cool  saline  taste,  is  perfectly  colour- 
3  when  pure,  but  is  highly  retentive  of  the  colouring  matter  of  urine. 
In  order  lo  obtain  perfectly  colourless  urea  from  urine,  it  is  ueceswry 
to   expose   it  in  a  diluted  state  to  the  prolonged  action  of  animal 

t-duucoal. 

Quantity. — Urine  in  health  contains  from  12  or  15  to  30  or  40  parts 
of  urea  per  1,000;  and  as  much  as  ftom  400  to  600  grains  of  solid  tirea 
are  excreted  from  the  body  of  a  strong  healthy  man  in  twenty-four  hours. 
The  solid  matter  of  healthy  imnc  contains  half  its  weight  of  pure  urea. 
The  amount  of  urea  excreted  in  twenty-four  hours,  corresponding  to 
each  pound  nx'ight  of  the  body,  is  about  3'5  grains.  So  that  a  healdiy 
man,  weighing  about  140  lbs.,  ought  to  secrete  during  the  twenty-four 
hours  nearly  500  grains  of  urea.  In  infants  and  children,  however,  a 
inach  larger  quantity  in  proportion  to  the  weight  of  tlic  body  is  secreted. 
From  some  calculations  of  Dr.  Parkes,  based  on  analyses  made  by 
Scherer,  BischofT',  and  Lccanu,  it  appears  that  a  child,  weighing  about 
30  lbs.,  and  four  years  of  age,  will  excrete  for  each  jiound  weight  of  the 
body  nearly  6  grains  of  urea  in  twenty-four  hours. 

Tlie  Rev.  S.  Haughton  (in  a  paper  read  before  the  Association  of 
the  King  and  Queen's  College  of  Physicians,  Dublin,  i860)  has  endeav- 
oured to  show  that,  of  the  urea  secreted,  certain  proportions  represent 

|icsj>cctively  the  t-iiat,  mechanua!,  and  mental  work  perfonned  in  the 

'organism.  Men  employed  in  ordinar)-  routine  bodily  labour  maybe 
well  fed  on  a  vegetable  diet,  and  discharge  400  grains  of  urea  daily,  of 
iihich  300  grains  are  spent  in  vital,  and  100  grains  in  mtthanifal  work. 
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NITRATE  AND  OXALATE  OF  UREA. 


If  the  work  is  of  a  higher  order,  better  food  must  be  suppKed,  and  533 
grains  of  urea  are  excreted.  Of  this  quanlily  300  grains  are  spent  in 
vitai,  and  333  grains  in  mental  ■worV.  and  the  mee/iam'ca/  veoA  n^xiessary 
to  keep  the  body  in  health. 

DftfftisH.— Nitrate  of  Urea  (C,H,NjO,,HO,N0,).— The  presence  of 
urea  is  very  easily  detected,  if  the  solmion  be  moderately  strong.  If  a 
few  drops  of  strong  nitric  acid  be  added  to  urine  which  has  been  slightly 
concentrated  by  evaponition,  and  afterwards  allowed  to  cool,  a  number 
of  beautiful  sparkhng  crystalline  lamella  immediately  make  their  appear- 
ance. 'J'hese  crystals  of  nttraie  0/  urea  are  not  very  soluble  in  the 
solution,  and  are  easily  recognised  by  theit  microscopical  cbaracters, 
pi.  Ill,  figs.  I  to  fi,  pi.  Ia,  fig,  7. 

The  character  of  the  crysLils  varies  slightly  according  to  the  amount 
of  acid  added,  and  the  degree  of  concentration  of  the  urea  solution. 

Not  unfreciuently,  especially  in  cases  of  acute  disease,  in  this  country, 
the  urine  contains  so  much  urea  when  [lasbed,  that  it  crystallises  upon 
the  .-uldiiion  of  nitric  acid  without  pre\'ious  evaporation.  It  appears 
from  the  observntions  of  foreign  authorities  that  such  examples  arc  rarely 
if  ever  met  with  on  the  continent. 

The  ordinary  test  for  the  presence  of  urea  depends  upon  the  slight 
solubility  of  the  cr>-stals  of  nitrate  of  urea  in  water,  and  the  readiness 
with  which  this  salt  is  formed  when  nitric  acid  is  added  to  a  solution 
containinj>  uica.  When,  however,  only  traces  of  urea  arc  present  in  an 
animal  fluid,  as,  in  blood,  it  is  better  to  evaporate  to  dryness  in  the  first 
instance,  and  extract  the  dry  residue  with  alcohol.  After  filtration,  the 
alcoholic  solution  is  cv.iponital  to  the  consihtcncc  of  a  syrup,  and,  if 
necessary,  a  few  drops  of  water  are  added.  If  urea  be  present,  the 
characteristic  crystals  will  be  formed  upon  the  addition  of  nitric  acid. 
By  this  process  the  urea  is  separated  from  most  of  the  saline  matters, 
from  albumen  and  other  substances,  which  would  interfere  with  the 
formation  of  good  crystals  of  the  nitrate. 

Oxalate  of  Urea  (C,H,N,Ot,HO,CA)  — IC  instead  of  nitric  acid,  a 
concentrated  sohition  of  crystals  of  oxalic  acid  be  added  to  the  concen- 
trated urine,  numerous  crystals  0^  oxahte  af  urea  would  be  formed.  The 
oxalate  is  also  a  very  insoluble  salt,  and.  like  the  nitrate,  cr)'slallist'3  in 
rhomboida!  plates  :  but  the  cr)^tals  arc  more  perfectly  formed,  and  the 
inclination  of  the  angles  is  dificrcnt,  pL  IV,  figs,  i  and  2,  jil.  Ia,  fig.  5. 

A  solution  of  i>emitrate  of  mercury  (mercuric  nitrate)  also  forms 
a  precipitite  with  urea  ;  but  in  order  to  apply  this  test,  all  the  chloride 
of  sodiiun  and  phosphates  must  be  removed.  Licblg  has  proposed 
A  most  simple  and  highly  efficacious  plan  for  estimating  the  quantity 
of  urea  by  a.sceTtaiiiing  the  amount  of  a  solution  of  pcmitrate  of 
mercury,  of  known  strength,  which  is  required  to  throw  down  the 
ivholc  of  the  urea  in  a  given  volume  of  urine.  This  jjrocess  for  estimating 
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lh«  quaatity  of  urea,  as  well  as  the  simple  plan  proposed  by  Dr,  Davy, 
has  been  described  in  p.  iij.  Other  plans  of  esiimating  urea  have 
been  proposed,  but  they  arc  more  complicated  than  the  above.  Urea 
in  solution  is  decomposed  by  nitroso-nitric  acid^-carbonic  acid  »nd 
nitrogen  1>cing  rapidly  given  off.  Draper's  process  is  founded  upon  this 
hux  {'*  PhiL  Mag.,"  vol.  VI,  series  IV,  p.  ago).  Bunsen  and  Ragsky 
have  recommended  other  methods  based  upon  the  decompositioa 
of  urea  into  carbonate  of  ammonia.  By  ascertaining  the  quantity 
of  oLrbooic  acid  or  of  ammonia  formed,  the  proportion  of  area  coa 
be  calculated  ("Quftiterly  Journal  of  Chemial  Science,"  vol.  I, 
p.  4»o). 

Charadfrs. — Urea  crysLiUiscs  in  four-sided  prisms,  which  seem  to 
be  composed  of  a  number  of  actciilar  crystals,  "  Illustrations  of  Urine," 
pL  I(,  fig.  I.  Hollow  spaces  are  usually  present  in  the  interior  of  the 
'  oyslals  in  considerable  number.  These  contiin  a  fluid  differing  con- 
siderably in  refractive  power  from  the  crystal  itself.  When  the  crystals 
are  dried,  these  spaces  are  occupied  with  air.  They  are  seen  in  almost 
all  the  crystals  represented  It  is  curious  that  urea  causes  common  sail, 
which,  under  ordinary  circiunstances,  crystallises  in  cubes,  to  crystallise 
in  octahcdra. ;  and  chloride  of  .ammonium,  which  crystallises  in  octahedra, 
10  crystallise  in  cubes,  "  Illustrations  of  Urine/'  pL  I,  fig.  i. 

Urea  melts  at  248°  F.,  and  is  decomposed  at  a  higlicr  temperature  ; 
cytnate  of  ammonia  and  carbonate  of  ammonia  being  among  the 
products  of  the  decomposition.  It  is  not  decomposed  by  being 
boiled  in  pore  water,  but  mere  traces  of  putrescent  animal  substances 
excite  rapid  decomposition  even  in  the  cold.  Yeast  also  exerts  the 
same  effect ;  and  mucus  and  pus  produce  this  decomposition  very  rapidly, 
as  already  remarked  under  the  head  of  "volatile  alkali,"  p.  lao.  The 
Tapid  evolution  of  carbonate  of  ammonia  from  urine  wliich  has  been 
placed  in  a  dirty  vessel,  is  explained  in  the  same  manner. 

In  the  laboratory,  urea  may  he  formed  artificially  (Urine,  pi  II,  fig.  5). 
By  alloving  cyanate  of  ammonia  to  evaporate  to  dryness,  it  becomes 
converted  into  urea,  in  which  neither  c)Tinic  acid  nor  ammonia  can  be 
detected.  Urea  is  one  of  the  products  formed  by  the  action  of  peroxide 
of  lead  on  uric  acid,  and  it  is  also  produced  by  tlie  action  of  alkalies 
upon  alloian  anil  creatine.  BcVJiamp  staled  that  he  had  obtained  urea 
directly  from  Uie  action  of  oxidising  substances  on  protein  compounds, 
as  permaoganate  of  potash  upon  albumen.  This  experiment  has  been 
nuny  times  tried  in  my  laboratory  without  success,  and  several  chemists 
have  failed  to  confirm  B^hamp's  results  ;  so  that  we  may  consider  that, 
up  to  the  present  lime,  no  one  ha^  succeeded  in  producing  urea  directly 
from  the  tissues,  or  from  albuminous  substances.  It  is  certain  that  the 
idea  of  all  oxidised  substances  being  formed  by  the  direct  oxidation  of 
chemical  compoimds  already  existing  in  the  blood  and  animal  juices  is 
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quite  erroneous.  For  the  most  part  the  presence  of  living  genninat 
matter  is  necessarj"  to  the  chemical  change. 

ir  it  is  desired  to  obuin  a  specimen  of  pure  urea  rrom  urine,  a.n 
exalale  or  nitrate  is  first  prepared,  purified  by  being  rerrystalliscd,  dis- 
solved in  water,  and  heated  for  some  time  in  contact  with  pure  animal 
charcoal.  When  the  solution  is  colourless,  it  is  decompose<l  with  rJialk 
or  carbonate  of  baryte!^  The  solution  of  urea  is  evaporated  to  dryness 
on  a  sieam-batli,  exiracted  by  alcohol,  and  the  solutioa  concentrated, 
so  that  crystals  may  form.  The  pure  crystals  are  very  dehtiuescent ;  but 
they  may  be  dried  and  prei^ened  for  any  length  of  time,  if  carefully 
excluded  frcnn  the  air.  They  fona  beautiful  microscopic  objecb. 
"  Iliustraticms  of  Urine,"  pL  II. 

Rich  in  nitrogen,  very  soluble  in  water,  readily  diffused  through 
large  quantities  of  fluid,  and  possessing  considerable  power  of  per- 
meating animal  membrane,  urea  may  be  regarded  as  the  principal 
product  rc5iilling  from  the  disintegration  of  nitrogenous  tissues,  through 
the  agency  of  living  matter,  and  us  one  of  the  most  important  excxe- 
mentitious  substances  found  in  tlie  animal  organism.  Not  only  is  urea 
derived  from  the  products  resulting  from  the  disintegration  of  muscuUr 
fibre,  but  any  excess  of  albuminous  materials  taken  in  the  food  is 
removed  from  the  body  chieHy  in  llie  form  of  urea.  It  must,  however, 
be  borne  in  mind,  that  the  urea  docs  not  cxi<it  in  the  Rutd  expressed 
from  the  muscles.  Part  of  the  urea  excreted  is  probably  formed  in  the 
blood,  but  the  greater  proportion  is  formed  in  the  kidneys. 

Ciraimstances  afffcling  the  Formation  of  Urea. — ^The  quantity  and 
nature  of  the  food,  and  all  circumstances  which  affect  the  nutrition  and 
repair  of  the  tissues,  will  exert  an  influence  upon  the  quantity  of  una 
formed  in  a  given  time.  A  Uheral  diet,  rich  Ln  albuminous  substances, 
and  active  exercise,  combined  with  a  healthy  state  of  the  organs  of 
respiration  and  circulation,  cause  tlie  fotniation  uf  a  large  quantity  of 
urea ;  while  indolent  habits,  a  diet  rich  in  carbon  and  poor  in  nitrogen, 
insufficient  food  of  any  kind,  an  unhealthy  state  of  the  lungs  and  circu- 
latory organs,  and  an  imperfect  supply  of  good  air,  will  diminish  the 
proportion  formed.  It  need  hardly  be  said  that  a  greater  quantity 
of  urea  is  formed  while  we  are  awake  than  during  sleep ;  by  strong 
muscuLir  persons,  than  by  weak  ones;  by  men  than  by  women;  in 
winter,  when  a  small  qu:uitity  of  excrcmcntilious  substances  is  removed 
by  the  skin,  tlian  in  summer,  when  the  perspiration  is  abimdanL 

It  has  been  supposed  that  urea  is  formed  in  the  organism  by  the 
Oxidation  of  uric  acid  and  other  substances,  but  it  is  more  probable 
that  if  tlie  fluids  arc  rich  in  oxygen,  urea  results  from  the  changes 
occurring  in  germinal  matter,  while,  if  little  oxygen  be  present,  uric  acid 
anti  other  less  highly  oxidised  matters  arc  formed  in  larger  proportions. 
A  certain  quantity  of  oxalic  acid,  and  substances  of  a  lower  degree  of 
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oxidation  tlian  area,  may  also  be  produced  Wohlcr  and  Frerichs  have 
shown  that,  if  uric  acid  be  taken  at  night,  oxalate  of  lime  h  found  in 
the  morning  urine  ;  and  Neubaucr  fuund  that,  when  rabbits  were  made 
to  uke  a  considerable  quantity  of  uric  acid  with  their  food,  the  urea  in 
their  uhdc  increased  rrom  1*34  to  4  gramnies  (from  zo'67  to  6t'73 
grains).  Large  quantities  of  fluids  cause  an  increase  in  the  proportion 
of  urea  fonned  in  the  organism.  A  dilute  &tate  of  the  buUds  Is  favour- 
able to  their  oxidation  ;  and  in  certain  conditions,  where  these  changes 
are  but  imperfectly  carried  on,  and  in  consequence  uric  acid  accumulates 
in  the  blood,  or  at  most  is  resolved  into  oxalic  acid,  the  further  oxida- 
tion b  promoted  by  the  administration  of  increased  quantity  of  fluid, 
especially  of  fluids  containing  alkalies  which  not  only  increase  the 
activity  of  the  changes,  but  effect  the  solution  of  the  insoluble  uric  acid 
and  urates.  Hence  the  benefit  of  alkaline  n'atcrs,  baths,  moderate 
exercise,  and  plenty  of  good  air,  in  gout  and  other  condiiiuus  in  which 
much  more  uric  acid  is  fonued  than  can  be,  under  ordmar}-  circum- 
stances, converted  into  urea. 

jHfittma  0/  Sait. — TIic  quantit)-  of  urea  excreted  is  also  increased 
by  common  salt  (Bischuff).  It  is  probable  thai  chloride  of  hodiuni  not 
only,  so  to  say,  filters  through  the  different  tissues,  like  Other  saline 
.substances,  and  thus  drives  out  other  materials  which  are  contained  in 
their  interstices ;  but  that  it  a!sc  facilitates  the  occurrence  of  chemical 
change  in  the  body,  and  directly  influences  the  quantity  of  urea  formed. 
The  importance  of  chloride  of  sodium  in  cell-growth,  during  the 
de^-elopment  of  difl'erent  textures,  and  its  value  in  nutrition  generally, 
are  well  known. 

Iftfiutnit  of  Alkalies.-~'\\\^  beneficial  effect  of  alkalies  in  different 
coses  is  acknowledged  by  all ;  and  it  is  probable  that  this  is  in  (xirt  to 
'be  explained  by  the  inSuence  they  have  been  proved  to  possess  in  pro- 
moting; chemical  change  in  the  body,  and  especially  in  favouring  the 
oxidation  of  albuminous  sub:<tances.  Dr.  Parkes  has  shotvn  conclu- 
iively,  in  an  elaborate  series  of  experiments,  that  liquor  potassx  exerts 
a  direct  influence  of  this  kind.  ^*'On  the  Action  of  Liquor  Potassae 
on  the  Urine  in  Health,"  British  and  Foreign  Medico-Chirurgical 
Review,  vol  XIV,  p.  258,  January,  1855.)  The  percentage  of  solids 
in  the  urine  is  increa.sed;  the  urea  seemed  to  be  increased  somewhat; 
but  Dr.  Packes  considers  this  only  a  probable  effect  of  the  alkali. 
The  proportion  of  sulphates  was  augmented  in  all  the  experiments. 
Franz  Simon  long  ago  showed  that  the  sulphates  were  always  increased 
whenever  an  increased  proportion  of  urea  is  fonned ;  anti  the  researches 
of  Dr.  Bence  Jones  and  my  own  analyses  lead  to  the  same  conclusion. 
In  Dr.  Parkes'  experiments,  the  acidity  of  the  urine  was  hardly  affected 
by  the  liquor  potassce ;  and  the  whole  of  the  potash  Liken  (2  drachms) 
was  entirely  excreted  in  the  urine,  in  the  form  of  sulphate,  la  a  very 
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short  time, — if  taken  on  an  empty  stomach,  in  from  thirty  to  ninety 
minutes.  Such  facts  assist  in  the  most  important  degree  to  elucidate 
some  of  the  most  complicated  chemical  changes  going  on  in  the 
organism,  and  afford  valuable  mfonualion  as  to  the  nature  of  various 
morbid  changes,  as  well  as  suggest  the  means  by  which  ihcse  nuy  be 
modified  or  counteracted. 

injiuence  of  Akokol. — On  the  other  hand,  both  the  solids  (urea, 
extractives,  uric  aci<1,  sulphuric  acid  by  13  grains  daily,  phosphoric  add, 
chloride  of  sodium  very  considerably),  and  Huid  of  the  urine  are 
diminished  by  alcohol ;  so  also  is  the  proportion  of  carbonic  acid 
exhaled.  Tea  causes  a  diminution  botli  in  the  quantity  of  urine  and 
fteces,  as  the  beautiful  researches  of  Dr.  Bocker  have  conclusively 
proved.  ("  Beitrage  zur  Heilkundc,"  vol.  I,  "  Mcdico-Chimrpcal 
Review,"  vol.  XIV.)  Hammond's  observations  confirm  B6ctter*s  in  the 
most  important  particulars  ("American  Joum-il  of  Medical  Science," 
October,  1856).  Coffee  exerts  a  similar  effect,  which  seems  to  be  due, 
not  to  the  caffein,  but,  according  to  Julius  I^hmann,  to  the  empyreumatic 
oil  which  it  contains.  These  substances,  tea,  coffee,  and  alcohol,  in 
moderate  quamit)'.  affect  the  disintegration  of  tissue,  and  directly 
diminish  the  quantity  of  the  excrementitious  substances  formed  in  the 
process.  Supposing  the  food  to  be  insufficient,  the  loss  of  weight 
which  must  necessarily  lake  place  in  the  body  would  be  lessened  ;  and 
they  may,  therefore,  be  regarded  as  advantageous,  not  only  in  econo- 
mising the  food,  but  in  limiting  to  some  extent  the  waste  of  the  albu- 
minous tissues.  Probably  these  substances  directly  interfere  with  the 
disintegration  of  the  blood  corpuscles. 

Origin. — It  used  to  bestated  that  no  urea  was  formed  in  the  kidneys, 
because  it  had  been  shown  to  exist  in  the  blood.  It  was  held  that  urea 
was  merely  selected  or  separated  from  the  nutrient  fluid  by  the  cells  of 
the  uriniferous  tubes,  but  it  is  now  almost  certain  that  much  of  the  urea 
is  actually /)/wa/  in  the  kidneys.  Urea  is  with  difficulty  detected  in 
hc-ilthy  blood,  because  it  is  prevented  from  accumulating  in  that  fluid  in 
sufficient  quantity  by  the  selective  power  of  the  renal  epithelium.*  If  the 
secreting  action  of  the  kidneys  be  impaired  by  disease,  or  if  the  blood  be 
prevented  from  flowing  through  them,  urea  will  accumulate  in  the  blood 
to  a  considerable  extent,  and  interfere  with  the  function  of  other  organs, 
especially  the  brain  ;  and  may  in  many  cases  be  very  readily  detected 
by  chemical  tests.  Under  these  circumstances,  an  incomplete  removal 
of  the  urea  will  take  place  through  other  channels.  It  has  been 
detected  in  the  fluids  of  the  intestinal  canal,  in  vomited  matters,  in  the 

'  Dr.  Thndicbuin  atlTibutet  tlic  failures  af  observers  to  delect  una  la  the  hlood, 
to  their  prccipiuiinc  ihe  albumeo  by  heat.  If  the  blood  be  trcMeii  with  strong  alco- 
hol, the  area  i(  disKolveil,  xrA  the  albumen  icndered  loMdublc  Bt  Ulc  V^nxt  mvincni. 
The  fonncr  can  lie  detected  ia  the  alooliolic  lolutioa. 
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saliva,  tears,  milk,  bile,  and  sweat,  in  serous  fluids  in  difTcrcnt  tocniiries, 
in  the  Uquot  amnii,  and  in  the  fluids  of  the  eye. 

The  re»e*rdie»  of  Perls,  p.  36,  prove  what  was  rendered  almost 
certain  by  another  order  of  facts,  that  at  least  much  of  the  urea  is 
ffirttud  in  the  kidneys ;  and  it  is  most  likely  thai  in  many  cases  of 
disease,  in  which  a  large  <iuantity  of  iirca  exists  in  the  lilood,  much  of 
this  has  been  re-absorbed  from  the  renal  structure,  instead  of  bdng 
carried  away  from  the  organ  by  the  ureter. 

Urea  cannot  be  detected  in  the  muscles,  but  can  be  readily  pro- 
duced from  several  substances  foun<t  in  tlieiu.  Removed  from  the 
body,  very  slight  causes  are  capable  of  effecting  its  decomposition,  and 
resolving  it  into  ammonia  and  carbonic  acid — substances  of  the  highest 
importance  to  the  growth  of  plants. 

It  hfls  been  generally  concluded  that  any  albuminous  matters  taken 
m  the  food,  in  excess  of  what  is  required  for  the  nutrition  of  the  system, 
is  at  once  converted  into  urea.  Bischoff  and  Voit  have  endeavoured 
to  show,  on  the  other  hand,  that  in  this  and  in  all  cases  the  nrea  results 
fiwn  tissue  metamoriihosis.  My  own  researches  render  it  pniliablc 
that  all  pabulum  entering  the  5}'stem  must,  before  its  elements  can  be 
applied  to  the  nutrition  of  the  tissues  or  removed  by  the  or^ns  of 
respiration  and  secretion,  be  first  of  all  taken  up  by  cells  (chyle  cor- 
puscles, while  blood  corpuscles),  and  become  living  or  gcrmtrta/  matter, 
which,  after  passing  through  certain  deSnitc  stages  of  existence,  becomes 
KTum  of  the  blood  and  the  formed  mwter  of  the  red  blood  corpuscles. 
T^e  products  resulting  from  the  disintegration  of  this  formed  matter  may 
be  taken  up  by  the  germinal  matter  of  tissues,  and  at  length  become 
tissue,  or  by  that  of  secreting  cells,  in  which  case  it  is  removed  in  the 
form  of  the  constituents  of  various  excretions  from  the  body  altogether. 

crrBtlBlae  (cHtSsO,)  Is  crystalline.  The  crystals  take  the  form  of 
right  rectangular  prisms,  according  to  Robin  and  Verdeil.  It  has  a 
strongly  alkaline  reaction,  and  is  soluble  in  water.  It  is  ver)'  soluble  in 
wann  alcohol.  It  combines  with  different  acids  to  form  salts.  With 
chloride  of  zinc  a  crystalline  compound  is  fomicd,  composed  of  roundish 
wart-tike  masses,  made  up  of  minute  radiating  crystals,  which  have  been 
already  referred  to. — "  Dlustrations  of  Urine,"  pi.  VII,  fi^.  4. 

Crcarininc  is  found  in  the  urine  in  large  proportion,  and  must  be  con- 
sidered as  an  excrementitious  substance.  Neubauer  states  that  normal 
urine  contains  as  much  creatinine  as  uric  acid.  It  is  not  destroyed  in 
the  deromjwsition  of  urine,  while  the  creatineundergoes  conversion  into 
Creatinine.  Dr.  Thudichum  obtained  as  much  as  from  5^  to  nearly 
10  grains  of  creatinine  from  the  urine  of  a  healthy  man  in  twenty-four 
hours. 

CrMtlne  (c^»3lt«4). — ^The  presence  of  creatine  in  urine  was  dis- 
covered by  HcinUs,  who,  however,  considers  that  it  docs  not  exist  pre- 
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formed  in  the  fluid,  but  that  it  results  from  the  chloride  of  zinc  compound 
of  creatinine  by  the  assimilation  of  HO.  Creatine  gives  no  precipitate 
«*ith  chloride  of  xinc  until  after  conversion  into  creatinine.  Liebig  and 
Dessaignes  have  coniinucd  llcintz.  Liebig  obtained  from  dog's  urine, 
which  had  stood  long  in  contact  with  milk  of  lime,  only  eratiiw,  and 
from  the  fresh  urine  only  creaiimii^.  Crcaitnine  in  aqueous  solution  was 
converted  into  craiiitu  by  eight  months'  conuci  widi  milk  of  lime. 
Dr.  Thudichum  has  obtained  &om  3*45  to  6*33  grains  of  creatine  from 
the  urmc  of  a  hwUhy  man  in  twenty-four  houre.  The  avenge  is  47 
grains.  Creatine  has  a  jiuiigent  taste,  is  very  soluble  in  hot  water,  but 
requires  about  se^'enty-five  parts  cf  cold  water  for  its  solution.  It  is 
very  slightly  soluble  in  alcohol,  and  quite  insoluble  in  ether.  It 
cr^-stallises  in  n'ght  rcctangidar  prisms  and  rhomboida!  cr)-sials.  "  Illus- 
trations of  Urine,"  pi.  VII,  fig.  3.  By  being  boiled  with  baryta  water, 
it  is  converted  into  urea  and  sarcosine  ;  with  strong  acids,  into 
creatinine. 

Creatine  may  be  obtained  from  urine  by  the  following  process,  pro* 
posed  by  Liebig.  Lime  water  and  chloride  of  calcium  ajrc  first  added 
to  the  urine,  which  Ls  then  filicre<!  and  concentrated  by  evaporation 
in  order  to  remove  most  of  the  salts.  The  liquid  from  which  the  salts 
have  been  separated  is  decomposed  witli  one  twenty-fourth  of  its  weight 
of  a  syrupy  solution  of  chloride  of  zinc  After  the  lapse  of  some  days, 
a  number  of  round  granules  make  their  appearance.  These  con^t  of 
chForidc  of  zinc  and  creatinine,  with  which  creating  is  mixed.  "  lUus* 
trations  of  Urine,"  pi.  VIII,  figs,  1  and  2.  'l"hey  are  dissolved  in 
hot  water,  and  treated  with  hydrated  oxide  of  lead  until  the  reaction  is 
alkaline.  The  oxide  of  zinc  and  chloride  of  lead  are  to  be  removed  by 
filtration;  and,  aAer  being  decolorised  by  animal  charcoal,  the  solution 
is  evaporated  to  dryness.  The  residue  is  to  be  treated  with  boiling 
alcohol,  which  dissolves  ilie  creatinine  very  readily,  but  leaves  the 
creatine,  which  may  be  recrystallised  by  solution  in  hot  water.  Crystals 
of  creatine  arc  also  represented  in  pi.  VI,  fig.  4. 

Creatine  is  obtained  from  all  kinds  of  lean  meal,  but  exists  in  larger 
proportion  in  that  of  mammalia  than  in  birds,  reptiles,  and  fishes. 
Gregory  obtained  0*14  from  100  ports  of  bullock's  heart,  0-08  in  100 
parts  of  pigeon's  flesh,  and  o'o6  in  the  same  quantity  of  the  flesh  of  the 
skate.  Although  thi:  Hesh  of  fishes  contains  less  creatine  than  that  of 
the  higher  animals,  it  is  more  favourable  for  extraction.  I  obtained 
more  than  seventeen  grains  of  creatine  from  two  pounds  of  the  flesh  of 
tlie  crocodile.  Tlie  presence  of  creatine  has  been  detected  in  the  blood 
by  Verdeil  and  Marcet.  Traces  of  it  have  been  discovered  in  tlie 
anmiotic  fluid. 

Its  existence  In  the  juice  of  muscular  tissue,  and  its  presence  iu  tlie 
urine,  would  lead  to  the  conclusion  that  creatine  was  one  of  the  nitro- 
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genised  products  resulting  from  the  disintegration  of  muscubr  tissue  ; 
and  such  a  view  of  its  nature  is  supported  by  the  readiness  n-ith  which 
it  is  decomposed  into  urea,  creatinine,  and  sarcosinc.  It  is  found  in 
greater  quantity  in  musdes  which  ha>e  been  in  active  exercise  during  life, 
than  in  those  which  have  been  quiescent.  The  heart  yields  a  large  quan- 
tity j  and  more  is  found  in  aniniaE.'i  which  have  been  hunted  to  death 
tlun  in  those  destroyed  without  being  subjected  to  violent  exercise. 
Creatine  may,  like  urea,  be  regarded  as  nn  excrementitious  substance. 

GnuilBe  (Cio«*J«»0»),  Sardtu,  Inas'tU  (CMHnOii  +  4Aq.)' — StraM 
and  Lieberkuhn  have  discovered  a  substance  in  urine  which  they  con- 
sidered to  be  xanthine  but  which,  from  its  behaviour  i^nth  reagents^ 
may  probably  be  legartled  as  guanine.  Streckcr  has  dctcrtcd  in  urine  a 
substance  closely  resembUng  sarcinc,  found  in  muscular  fibre ;  but  its 
exact  nature  is  at  present  doubtful.  Inosite  has  been  found  in  the 
nriue  of  a  man  suffering  from  Bright's  disease  by  Cloi-tta,  but  it  has  not 
yet  been  detected  in  healthy  urine.  Crystals  of  inosite  arc  represented 
m  "  Illustrations  of  Urine,"  pL  VI,  fig.  5. 

Drtc  or  LItUc  AeU  (C,„Bt3t(04].— The  organic  constituent  of  the 
which  ranks  next  in  importiincc  to  urea  is  uric  or  lithic  acid.  In 
healthy  urine  its  presence  cannot  be  detected,  nnless  a  small  (juantiiy  of 
a  slTDngcT  acid,  as  nitric  or  hydrochloric,  be  first  added  tn  decompose 
the  soluble  urates.  Aller  the  mixture  has  been  allowed  to  stand  for 
jome  linae,  the  uric  acid  separates  in  the  form  of  small  red  crystalline 
grains,  which  adhere  to  the  sides  of  the  glass  vessel.  Upon  micro- 
$copical  examination,  these  are  found  sometimes  to  be  composed  of 
separate  crysfcils,  and  sometimes  of  small  stellate  groups;  the  individual 
0)-stal3  var>-ing  in  form  from  the  lozenge-shape  to  that  of  an  elongated 
crystal  with  sharply  pointed  cxtrcmirics.  {See  plates  of  Uric  Acid, 
part  IV).  Uric  acid  is  a  very  weak  acid,  and  is  perfectly  separated 
from  its  salts  by  acetic  arid.  It  is  soluble  in  solutions  of  alkaline  lac* 
lates,  acetates,  carbonates,  phosphates,  and  borates.  Uric  add  has  the 
power  of  decomposing  the  alkaline  phosphates.  It  lakes  a  part  of  the 
base,  forming  a  urate,  and  leaves  an  acid  phosphate,  as  [  mentioned 
irtien  speaking  of  the  acid  reaction  of  urine.  The  colour  of  the 
ciystak  of  uric  acid  which  have  been  obtained  Irom  urine  is  de- 
rivc<I  from  tlie  proper  colouring  matters  of  the  secretion,  and  must, 
therefore,  be  regarded  .is  an  impurity.  It  can  easily  be  obtained  per- 
fectly pure  and  colourless;  and,  in  three  or  four  instancc-i,  I  have 
observed  perfectly  colourless  crystals  of  this  substance,  which  have 
separated  spontaneously  from  urine  holding  in  solution  scarcely  a  trace 
of  colouring  matter. 

Pure  one  acid  crystallises  in  the  form  of  very  thin  rhomboidal 
laminae  ;  but  the  sides  of  the  crystals,  instead  of  being  perfectly  straight, 
are  usually  more  or  less  curved.    The  angles,  again,  are  often  rounded. 
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SO  that  the  crystal  has  an  oval  form.  In  the  "Illustrations  of  Urine," 
pi.  Iaj  5g.  4,  and  pi.  V,  figs.  4,  5,  some  ciystal.s  of  pure  uric  acid  arc 
represented.  Some  of  these  crystals  were  ohtatnetl  tiy  the  addition  of 
add  to  the  solution.  Although  uric  acid  may  be  perfectly  pure,  the 
crystals  vary  much  in  size  and  form.  Experiments  show  what 
very  slight  variations  in  the  conditions  under  which  they  are  produced 
are  sufficient  to  detemitne  great  alterations  in  the  form  of  the 
crystals. 

Qtmntity. — Healthy  urine  contains  from  half  a  grain  to  a  grain  of 
uric  acid  in  1,000  grains  of  urine.  The  solid  matter  contains  about  rj 
per  cent  of  this  substance,  and  probably  from  five  to  eight  grains  arc 
excreted  by  a  healthy  adult  man  in  twenty-four  hoiire.  Dr.  Thudichum 
gives  the  latter  as  llie  average  quantity.  The  tiuantity  of  uric  acid 
excreted  in  twenty-four  hours,  for  every  pound  w«ght  of  the  body, 
amounts  to  '059  grain,  according  to  Parkcs. 

iWa-/«>«.~The  chemical  characters  of  uric  acid  are  well  marked. 

1.  If  to  a  deposit  consisting  of  uric  acid,  placed  on  a  glass  slide,  a 
drop  of  nitric  acid  lie  added,  a  brisk  effer\'escence  ensues ;  and,  when 
the  mivture  is  slowly  evaporated  over  a  lamp,  a  re<ldish  residue  is  left. 
Upon  the  addition  of  a  drop  of  ammonia,  a  rich  purple  tint  is  produced, 
owing  to  the  formation  of  muresitle,  the  so-called  purpurate  of 
ammonia.  This  test  is  exceedingly  delicate :  it  was  first  applied  b)' 
Dr.  Prout  One  other  substance  produces  a  similar  reaction,  and  this 
is  caffeine;  but  uric  acid  is  at  once  distingui.shed  from  it  Ity  tt$ 
microscopical  characters. 

I.  The  deposit  suspected  to  contain  uric  acid,  or  a  urate,  may  be 
diwolvcd  in  a  drop  of  solution  of  potash,  in  which  it  is  very  soluble. 
Upon  adding  excess  of  acetic  acid,  and  leaving  the  mixture  for  some 
hours,  small  cr>'st3ls  of  uric  add  will  form.  These  may  be  recognised 
by  their  microscopical  characters. 

3.  Uric  acid  may  be  detected  in  animal  fluids,  when  mere  traces  of 
this  substance  or  of  urates  are  present,  by  a  plan  i>roposed  by  my 
colleague,  Dr.  Garrod.  The  fluid  suspected  to  contain  the  urate 
is  treated  with  a  few  drops  cf  strong  acetic  acid  (glacial  acetic  add  is  ■ 
best)  in  a  w-atch  glass.  A  few  filaments  of  tow  or  very  thin  silk  are 
placed  in  the  mixture,  and  the  whole  set  aside  under  a  glass  shade,  in  a 
warm  place,  for  twenty-four  or  forty-eight  hours.  Gradually  uric  acid 
crystals  <<cparate,  and  are  deposited  upon  the  filaments.  Their  charac- 
ters may  be  recognised  by  microscopical  examination.  Some  crystals  of 
uric  add  deposited  upon  a  hair  in  urine  are  represented  in  one  of  (he 
plates  in  part  IV. 

'I'he  <|uanrity  of  uric  acid  is  estimated  by  collecdng  the  crystals 
separated  by  the  addition  of  an  acid,  and  weighing  them  after  they 
have  been  carefully  washed  and  dried.     Dr.  Thudichum  recommends 
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ibe  use  of  nitric  add,  because  the  uric  acid  is  tcss  aolu'Uk  in  it,  and 
there  is  not  so  much  tendency  to  the  development  of  fungi  as  if  liydro- 
cbloric  be  employed. 

MoJf  0/  Farmatian. — Uric  acid  is  found  in  the  urine  of  most  car- 
Divorouii  animals,  and  in  that  of  young  hcrbivora  while  sucking,  and, 
therefore,  feeding  upon  a  diet  rich  in  nitrogen.  It  is  not  found  in  the 
arine  of  the  pachydcnnata,  not  even  In  that  of  the  omnivorous  pig.  It 
is  abundant  in  the  urine  of  birds,  and  is  found  tn  that  of  many  reptiles 
and  insects.  Uric  acid  exists  in  the  blootl,  and  is  only  ftparatai  from 
that  Huid  by  the  kidne>-5.  Dr.  Garrod  lias  detected  it  in  the  blood  of 
men  in  health,  and  in  cases  of  gout  in  considerable  quantity.  Id  such 
instances,  uric  acid  crystals  may  be  separated  from  tlic  fluid  obtained 
from  a  blister,  according  to  the  plan  just  described.  It  has  been 
detected  in  the  juice  of  the  spleen  in  considerable  quantity  by 
Sdiercr,  but  Mr.  Gray  failed  to  confirm  these  observations.  Cloeita 
his  found  it  in  the  pulmonary  tissue  of  bullocks'  lungs,  associated  with 
taurine^  inosite,  and  leucine.  It  ha:s  also  been  found  in  the  brain  and 
in  the  liver. 

Unc  add,  like  urea,  is  one  of  the  products  indirectly  resulting  from 
the  disintegration  of  albuminous  ti^ues.  Prout  held  "  that  a  very  targe 
proportion  of  the  urate  of  ammonia  found  in  the  urine  on  common  occa- 
sions, appears  to  be  developed  from  the  imperfect  albuminous  matters 
fonned  during  the  assimilating  processes."  This  is  rendered  probable 
by  the  researches  of  later  observers,  especially  by  those  of  Bidder  and 
ScJimidt.  Uric  acid  may  be  deposited,  in  combination  with  soda  and 
lime,  in  various  structures.  It  may  accumulate  beneath  the  skin,  so  as 
to  fom  large  collections,  which  :u^  familiar  to  us  under  the  name  of 
chalk-stunes.  It  is  curious  tlut  these  depositions  iihould  take  place  in 
areohir  tissue,  in  white  tibrous  tissue,  and  in  connexion  with  cartibge. 
Perhaps  this  may  be  connected  with  the  very  slight  vascularity  of  these 
tissues  when  fully  formed,  although  lliey  arc  highly  vascular  during  the 
early  period  of  their  growth;  arwl  it  must  be  borne  in  mind  that 
the  deposits  usually  occur  at  a  time  of  life  when  they  are  fully 
developed,  after  which  they  probably  undergo  very  slight  changes,  and 
the  processes  concemetl  in  their  decay  and  regeneration  are  slowly 
and,  perhaps,  in  sedentary  persons,  very  imperfectly  carried  on.  These 
drcttmslances  would  favour  the  separation  of  a  slightly  soluble  sub- 
staxice  from  the  blootl,  an<l  its  dejiosition  in  an  insoluble  state. 
Lefamaon  has  shown  that,  after  atucks  of  disturbed  digestion,  the 
proportion  of  uric  acid  to  the  urea  becomes  increased.  AlcohoUc 
liquors  seem  to  have  the  same  effect  In  normal  conditions  of  the 
^■slcni,  the  urine  contains  about  i  part  of  uric  acid  to  aS  or  jo  parts  of 
urea ;  but,  under  llie  circumstances  just  mentioned,  the  ratio  becomes  i 
to  33  or  26.     Alcohol  causes  a  diminution  in  the  quantity  of  carbonic 
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aciil  exhaJtd;  and,  in  such  cases,  an  increased  proportion  of  uric  add. 
urates,  and  usually  oxalates,  is  found  in  Uie  urine. 

A  highly  nitrogeniscd  diet,  u-iih  insufficient  exercise — confinement 
in  ill -ventilated  rooms — all  circumstances  interfering  with  die  healthy 
action  of  the  respiratory  apparatus,  or  preventing  the  proper  amount  of 
blood  from  being  carried  to  the  pulmonar)-  surface,  active  exercise  in  con- 
fined air,  &€.,  are  conditions  favourable  to  the  formation  of  an  increased 
quantity  of  imc  acid  and  urates.  The  formation  of  urea  and  oxalic 
scid  from  uric  acid  in  the  organism,  or  artificiaHy  hy  the  action  of 
peroxide  of  lead,  has  been  previously  alluded  to.  Ranke  fias  shown 
that,  at  a  high  temperature,  in  ihc  presence  of  yeast  and  an  alkali,  uric 
acid  also  becomes  converted  into  urea  and  oxalic  acid. 

Vniwu.— Uric  acid  is  se[«rated  from  the  blood  by  tlie  kidneys,  in  the 
fonn  of  a  urate,  which  is  readily  soluble  in  water.  After  its  separation, 
however,  this  salt  may  soon  undergo  decomposition,  and  insoluble  uric 
acid  will  be  deposited.  In  the  m-ijority  of  case?;,  this  decomposition 
does  not  take  place  until  after  the  urine  has  left  the  bladder;  but  some- 
times it  occurs  in  rhc  bladder  itself  The  causes  of  the  precipitation  of 
uric  acid  are  well  worthy  of  attentive  study,  as  they  are  intitnstcly 
connected  with  the  formation  of  uric  acid  calculi.  The  quanti^  of 
urates  in  healthy  urine  is  very  small,  but  not  unfrcquentty  enough  is 
present  to  form  a  very  abundant  deposit  after  the  urine  lias  been 
allowed  to  stand  for  some  time.  The  characters  and  composition 
of  these  salts  will  be  referred  to,  when  the  subject  of  urinary  deposits 
is  brought  under  notice,  in  part  IV. 

llliipuric  Arid  (HO,  CigH  TVOj)  was  first  detected  in  horses'  urine  t^ 
Liebig,  and  was  proved  by  him  to  exist  in  healthy  human  urine  in 
smill  quantity — a  statement  which  has  been  confirmed  by  Lehmann, 
and  more  recently  by  Kiihnc  and  Hallwachs.  It  is  not  found  in  the 
urine  of  carnivorous  animals,  but  among  herbivora  it  occurs  in  consider- 
able quantity.  It  does  not  exist  in  large  quantit)-  in  the  urine  of  calves 
while  sucking,  but  cows'  urine  contains  as  much  as  i'3  p«  cenL 
Lehmann  has  detected  it  in  considerable  qaantity  in  the  urine  of  the 
tortoLw  {tfstuiio  f^nrm). 

Hippnrir  .icid  is  soluble  in  about  six  hundred  times  its  weight  of 
cold  water.  It  is  %-cry  soluble  in  hot  water,  and  also  in  alcohol,  but  is 
insoluble  hi  ether.  It  crystallises  very  readily  in  various  forms,  which 
are  derived  from  the  right  rhombic  prism,  '■Ulustniions  of  Urine,'*pl.  IX. 
fig.  I.  It  is  Very  easily  decomposed  with  formarion  of  benzoic  acid, 
especially  in  the  presence  of  extractive  matters,  and  other  constituents 
of  the  urine.  In  testing  for  this  substance,  the  perfectly  fresh  urine  only 
should  be  employed.     It  is  curious  that  benzoic  acid,  when  taken  into 
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the  orgaaism,  is  eliminated  in  the  urine  in  the  form  of  hippuric  acid — a    ■ 
'  fact  which  was  first  made  ImovvTj  hy  Mr.  .Andrew  Ure.  ■ 
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Hippuric  acid  may  be  prqiarcd  1)y  .i<Uliiig  mill:  of  lime  to  fresh 
cows'  urine.  The  mixture  is  to  be  Ijoiled  for  a  few  minutes,  slrainetl, 
and  exactly  neutralised  with  hydrochloric  acid.  The  solution  is  next  to 
be  boiled  down  to  one  eighth  of  its  original  bulk,  and  considerable 
excess  of  hydrocJiioric  acid  added,  when  brown  cr)Slals  of  the  acid  will 
be  deposited.  These  may  be  purified  by  solution  in  water,  through 
which  a  cufTenl  of  chlorine  is  to  be  transmitted,  in  order  to  decolorise 
the  liquid.  The  rr)'sta!s  may  always  be  readily  obtained  from  human 
urine,  passed  after  taking  ten  grains  of  benxoic  acid. 

The  quantity  of  hippuric  acid  is  increased  when  a  purely  vegetable 
diet  is  taken ;  but  it  is  certain  that  the  whole  of  the  hippuric  acid 
formed  in  the  organism  is  not  derived  from  this  source.  The  propor- 
tion of  hippuric  acid  in  human  urine  was  formerly  considered  to  be  so 
small,  that  it  was  scarcely  possible  to  make  a  satisfactory  quantitative 
dctemiination ;  but  Hallwachs  h.is  lately  shown  that  M/V/j-^ii/wj  or  up- 
wards are  excreted  in  twenty-four  hours.  Wcissmann  obtained  as  much 
as  34-5  grains  from  his  own  nrine  in  the  course  of  twenty-four  hours, 
when  he  was  on  a  mixed  diet 

Very  little  is  known  concerning  the  formation  of  hippuric  arid  ;  and, 
although  the  subject  has  been  very  carefiilly  investigated  by  Kuhne  and 
Hallwaclis,  who  have  published  two  vcr)'  elaborate  memoirs,  there  stilt 
remains  much  to  be  discoi-ercd.  These  observers  hold  that  the  hippuric 
icid  is  produced  from  the  glycocol  formed  in  the  liver.  Hatlwachs  has 
been  led  to  conclude,  from  numerous  experiments,  that  the  production 
of  hippuric  acid  is  determined  rather  by  the  chemical  changes  going 
on  in  the  organism,  than  by  any  peculiarities  of  the  food ;  for,  if  a 
purely  animal  diet  was  taken,  hippuric  acid  was  still  found  in  the 
urine.*  Lehrminn  found  much  hippuric  acid  in  the 'urine  of  fever 
IMiticnts,  and  always  delected  it  in  diabetic  urine. 

Robin  and  Verdeil  give  drawings  of  some  crj-stals  which  they 
lound  in  the  urine  of  a  man  aged  30,  who  took  little  exercise,  but  lived 
on  highly  nitrogcnixed  diet;  and  which  they  considered  to  be  hippuric 
acid — a  statement  app.ircntly  fountlcd  upon  the  resemblance  of  these 
crystals  to  those  produced  by  the  decomposition  of  hippuraic  of  soda. 
They  do  not  mention  that  the  crystals  were  subjcrtrd  10  any  chemical 
examination  ;  and,  in  the  at>scncc  of  any  sirorvger  evidence  than 
mere  resemblance  in  form,  we  are  hardly  justified  in  as.suming  that  the 
ctystals  were  composed  of  hippuric  acid.  It  is  very  doubtful  if  this  acid 
ever  cr>'Stalliscs  in  urine  spontaneously. 

■xtrMtlTc  ■•tter*. — Under  the  head  of  extractive  matters  used  to 
be  included  certain  organic  substances  which  had  never  been  obtained 


•  ftn  excellent  review  of  lbe«c  rcscarchei  will  be  found  in  vol.  XIV,  p,  15^  of 
the  "  Medico-ChiruTgkftI  Review." 
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in  a  state  of  perfect  purity— ancrystallisable — not  volatile  without 
decompobilion — and  incapable  of  being  iiiolated.  Chemists  have 
described  several  kinds  of  extractive  matters  characterised  by  their 
behaviour  with  solutions  of  acetate  of  lead,  bichloride  of  merciiry,  tincture 
of  galls,  &c.  Within  the  last  few  years,  several  bodies,  fonnerly 
included  tinder  this  indefinite  term,  have  been  .seiiaraied,  and  their 
chemical  properties  accurately  detcnnineil.  As  instances,  albuminate  of 
soda,  binoxide  aiid  teroxide  of  protein,  creatine  and  creatinine,  hipptuic 
acid,  lactic  acid  and  lactates,  and  certain  colourin:g  mattcn  niay  be 
mcntiuncil.  But,  after  the  removal  of  sudi  bodies,  there  still  remains  a 
true  extractive  substance,  "  which  cannot  be  further  resolved  without 
decomposition."    (Schunck,  1866.) 

The  extractive  matters  in  urine  are  entirely  excrementitious ;  but  it 
seems  most  probable  that  those  present  in  the  blood  represent  a  certain 
stage  of  the  mctamorphos-is  of  some  of  the  constituents  of  that  fluid — 
tniemiediale  between  the  nutritive  pabulum  and  the  germinal  matter  ofthe 
tissue  into  which  it  is  to  be  converted,  ora  product  of  the  di^ntegntion  of 
tissue  to  be  eliminated.  The  extractive  matters  of  urine  used  to  be  divided 
into  three  kinds.  1.  tVafer  cxfrtuf,  because  insoluble  in  absolute  alcohol, 
and  in  spirit  of  specific  gravi^  '833.  but  soluble  in  water.  It  exists 
only  in  small  quantity.  Infusion  of  galls  and  bichloride  of  mercury 
produce  scarcely  any  cft'cct  upon  it,  but  neutral  and  bajiic  acetates  of 
lead  give  copious  precipitates,  a.  SpirH  extrad^  because  insoluble  in 
absolute  alcohol,  but  soluble  in  <iv,iter,  and  in  spirit  'Hjj.  it  contains 
much  chloride  of  sodium.  The  solution  of  this  extract  isanaffccted  by 
infusion  of  galls,  bichloride  of  mercurj',  and  neutral  acetate  of  lead ; 
but  a  bulky  precipitate  is  caused  by  basic  acetate  of  lead.  3.  Aicokel 
extract  soluble  in  water,  in  spirit  '833,  and  also  in  absolute  akohoL  Its 
chemical  reaction  appears  to  be  very  similar  to  the  lasL 

These  arc  the  extractive  matters  which  arc  met  with  in  healthy 
urine  In  certain  diseases,  however,  extractives,  which  are  not  present 
in  a  slate  of  health,  drain  off  from  the  blood,  and  sometimes  in  very 
large  quantity.  My  friend.  Dr.  G.  O.  Rees,  many  years  since  showed 
that  tliis  extractive  could  be  detected  in  morbid  urine  by  addii^ 
tincture  of  galls ;  and  that  the  proportion  varied  greatly  in  different 
cases.  Healthy  urine  is  scarcely  affoctL-d  by  tincture  of  galls,  but  this 
blood -ex  tractive  is  at  once  prccipitatetl  by  it  In  order  to  detect  it, 
tincture  of  galls  is  to  be  added  to  the  filtered  fluid  j  and  if  this 
e.\tniclive  is  present,  a  precipitate  is  at  ome  produced,  iihouki  tJie 
urine  contain  albumen,  tliis  must,  in  the  first  instance,  be  separated  by 
boiling  and  filtraliun.  It  is  only  the  precipitate  which  immediately 
follows  the  addition  of  the  tincture  of  galls  that  must  be  noticed.  In 
some  cases,  the  (^tractive  drains  away  from  the  blood,  without  the 
escape  of  albumen.     ("  Lettsomian  Lectures,"  by  G.  O.  Rccs,  M.  D., 
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F.R.S.  ;  "Medical  Gazette,"  1851.)  I  shall  have  occasion  to  recur 
a^in  to  this  interesting  subject,  when  discussing  the  characters  of  the 
urine  in  disease,  part  III,  p.  198. 

One  thousand  grains  of  healthy  urine  wil!  contain  from  fifteen  to 
twenty  grains  of  extractive  matters.  The  solid  matter  contains  from 
15  to  40  per  cent  of  these  stilMtances.  In  twcnt)*-four  hours,  about  aoo 
grains  of  exiractive  matters  are  eliminated  in  the  urine. 

The  physiological  importance  of  extractive  matters  is  quite  unknown, 
and  hitherto  no  one  has  been  able  to  discover  the  part  which  they  play 
in  the  animal  economy.  Their  presence  in  the  Hood,  and  in  all  the 
animal  fluids,  as  well  as  in  the  solid  organs  aJid  la  die  excretions,  clearly 
prove  them  to  be  substances  of  importance;  and  it  must  be  remembered 
thai,  in  the  urine,  the  proportion  of  extractive  matter  is  often  greater 
than  thai  of  the  urea  itself.  The  amount  and  composition  of  extractive 
matters  in  the  different  fluids  and  secretions  of  the  body  is  a  subject 
well  worthy  of  investigation,  and  likely  to  yield  valuable  results. 

Dr.  SehKnek'«  rtttnt  Utwnrttiem  on  tUt  RxtmeUvt  naltcra, — 
Dr.  Schunck  proves  that  there  are  only  two  extratrtivc  matters  in  urine. 
Bericlius*  third  extractive  matter  insoluble  in  alcohol,  is  not  a  distinct 
substance,  and  invariably  contains  alkaline  or  earthy  bases,  on  the 
removal  of  which  the  organic  matter  with  wliieh  they  were  combined 
becomes  soluble  in  alcohol.  In  order  to  obtain  the  "  extractives," 
Dr.  Schunck  precipitates  them  by  adding  basic  acetate  of  lead.  They 
are  then  combined  with  oxide  and  thloridc  of  lead.  One  cxirarlive  is 
soluble  in  alcohol  and  ether,  the  other  soluble  in  alcohol  only,  but  they 
are  very  similar  to  one  another  in  all  other  respects.  Dr.  Schunck  has 
also  discovered  the  interesting  fact,  that  a  substance  which  has  the 
composition  and  some  of  the  jirujierties  ol g/mffse  may  also  be  obtained. 
This  is  probably  a  product  derived  from  one  or  both  of  the  extractive 
matters,  and  does  not  pre-exist  in  the  urine  or  even  in  the  lead  pre- 
cipitate itself. 

Some  idea  may  be  formed  of  the  elaborate  character  of  Dr.  Schunck's 
researches  from  the  following  account  which  he  gives  of  the  examination 
of  one  of  the  lead  precipitates.  "The  aeries  of  experiments  consists  of 
a  renewed  examination  of  three  lead  precipitates  in  which  the  urinar>' 
extractive  matters  are  rontaincd  ;  that  produced  in  urine  with  the 
neutral  acetate  of  lead,  that  with  basic  acetate  of  lead  in  the  liquid 
filtered  from  the  first,  and  that  with  ammonia  in  tljc  liquid  fHiered  from 
the  second  precipitate.  The  precipitate  with  acetate  of  lead  was  treated 
in  the  manner  describe<l  in  giving  an  account  of  the  experiments  of 
series  B.  After  being  washed  it  was  decomposed  with  snlpliuric  arid, 
the  excess  of  the  latter  was  removed  from  the  filtered  liquid  by  means 
of  caustic  baryta,  and  the  phosphoric  acid  was  precipitated  by  adding 
nuUc  of  lime.    The  filtered  liquid  having  been  mixed  with  an  excess  of 
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arctic  acid,  acetate  of  lead  and  ammonia  were  added  to  it,  producing  a 
creamcoloured  precipitate.  This  was  filtered  off,  washed  with  walet, 
and  treated  with  dilute  sulphuric  acid.  The  excess  of  the  Utter  having 
been  removed  by  means  of  carbonate  of  lead,  the  filtered  liquid  was 
evaporated  in  the  air  current.  The  chloride  of  lead  which  was  dcpositeJ 
during  evaporation  was  filtered  olT,  and  the  syrupy  residue  which  wxs 
left  at  last  was  treated  with  cold  alcohol.  The  liquid  was  poured  off 
from  the  undissolved  portion  and  evaporated,  and  the  syrupy  residue 
having  been  again  dissolved  in  a  little  alcohol,  the  solution  «-as  mixed 
with  a  large  quantity  of  ether,  which  threw  down  a  portion  of  the  matter 
in  solution.  The  liquid,  which  was  of  a  golden  yellow  colour,  was  poure<l 
off  from  the  insoluble  deposit  and  cvaponilecl  to  a  syrup.  This  sjTUp 
was  pouTcil  into  a  flask  and  agitated  with  a  quantity  of  ether.  After 
standing  for  some  lime  Uie  ether  which  had  dissolved  a  portion  of  the 
sjTUp  was  poured  off  .ind  evaporated.  The  residue,  which  was  free  from 
coni]KJunds  of  chlorine,  was  dissolved  in  alcohol,  and  to  the  solution 
there  -was  add«l  an  alcoholic  solution  of  acetate  of  lead,  which  pro- 
duced a  precipiutc  of  tlic  usual  colour.  This  was  filtered  off,  washed 
with  alcohol,  dried  in  vacuo  and  analysed,  die  following  results  being 
obtained : — 

I.  I'loSo  grm.  Kave  0-9095  \pm.  carbortSc  add  tad  ca^joo  gtm.  wMs. 
■  '5635  b'f'm.  ^Yc  o'ij6o  t^nn.  chloride  of  pUtinum  and  amntnduia. 
07160  grm.  gave  0*5430  grm.  nulphAteoriead. 

These  Dumbers  lead  to  tlie  following  compositioa :— 
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From  the  experiments  described   m  his  paper  published  id 
Proceedings  of  the  Royal  Society,  rol.  XVI,  No.  95,  p*  7J  to  p.   135, 
Dr.  Schunck  draws  tlic  following  conclusions  : — 

1.  Human  urine  contains  under  all  circumstances  two  distinct  and 
peculiar  extractive  matters,  one  of  which  is  sn/ui/^  in  alcohol  and  etberjfl 
while  the  otlier  is  so/ud/f  m  alcohol  but  imolubi^  in  ether. 

2.  'l"he  composition  of  these  bodies  is  almost  always  the  same,  the 
slight  variations  which  arc  found  to  occur  being  due  not  to  any  dif- 
ference in  the  quality  or  source  of  the  urine  employed  at  various  timesi,.] 
but  rather  to  the  decompo-silion  which  takes  plate  during  the  process 
of  preparation,  and  which  cannol  be  entirely  avoided. 

3.  Both  substances  contain    nitrogen  as   an  essential    constituent. 
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It  in  so  small  a  proportion  as  to  show  their  atomic  weight  roust  be 
veiy  high. 

4.  Both  substnnceii  have  a  tendency  to  Xake  up  water,  especial)]' 
when  their  atiueous  solutions  are  heated  or  mixed  with  strong  acids  and 
evaporated. 

5.  The  extnictlve  matter  msoluble  in  et)ier  takes  up  a  certain  pro- 
portion of  oxygen,  and  is  converted  into  a  product  which  docs  not 
difler  in  its  appearance  or  its  most  obvious  phj'sical  properties  from  the 
ongiikal  substance. 

6.  There  exists  no  extractive  matter  insohible  in  alcohol,  the  sub- 
stance hitherto  so-called  consisting  in  most  cases  of  compounds  of  one 
of  the  true  extractive  matters  wSth  various  bases. 

Tke  cimwrlng  BUticn  of  itine  have  formed  the  subject  of  numcroiLs 
daboratc  investigations  by  mu^l  distinguished  chemisLi,  and  although 
many  very  imporunt  discoveries  have  been  made,  we  have  got  much  to 
learn  concerning  these  bodies.     A  full  account  of  the  urinary  colouring 
matters  will  be  found  in  Dr.  Schunck's  memoir,  to  which  frequent  refer- 
ence will  be  made.    According  to  lliis  observer,  most  of  the  colouring 
matters  of  urine,  as  wcH  as  the  alkaptott  discovered  by  Boedeckcr,  and  the 
toUaid  oHd  described  by  Dr.  Marcet,  p.  154  ("  Proceed.  Royal  Society," 
vol.   XIV,  p.    i),  are  derived  from  the  extractive  matters,  and  result 
from  tlic  ilecomposition  of  these  bodies,    Schiinck  divides  the  colouring 
matters  of  urine  into  three  classes  ; — r.  TTiose  which  are  occasionally 
present  from  disease  or  some  abnormal  condition  of  system,     z.  Those 
pnxloced  by  decomposition  or  by  the  action  of  reagents  on  substances 
either  coloured  or  colourless,  pre-existing  in  the  urine.    3.  'I'he  colouring 
matter  or  matters  in  normal  urine,  and  to  which  its  usual  colour  is  due. 
Heller  was  the  first  observer  who  obtained  artificially  from  urine 
blue  and  red  (oiouring  matters.     From  the  urine  in  certain  dUeasa  he 
obtained  a  yellow  substance  which  he  called  ttroxanthine,  which  by 
cuddation,  even  by  cxjjosurc  to  air,  became  resolved  into  blue  colouring 
matter  which  could  be  obtained  in  a  cr>-s(allinc  form,  uro^auetne,  and  a 
rod  colouring  matter,  urorhodim.     Hassall  likewise  regarded  the  blue 
deposit  aa  the  result  of  padiological  chnngcs,  and  stated  that  indigo  was 
not  to  be  obtained  from  healthy  urine.     It  remained  for  Dr.  Schunck 
to  prove  that  Heller's  uroJtanthine  was  to  be  obtained  from  healthy  urine, 
and  that  it  was  identical  with  the  indican  obtained  from  certain  plants, 
and  his  urifg^aiuine  and  urorhoJine  respectively  with  the  indigo  blue 
and  indigo  red  obtained  from  that  substance.    Carter,  "Edinburgh  Med. 
Journal,"  August  1859,  and  Kletzinsky,  Schmidt's  Jahrb.  b.  CIV,  s.  36, 
confirm  Schunck's  eiiperinients. 

Schunck,  who  first  separated  indigo  blue  and  indigo  red,  found  as 
much  uroxanthine  or  indican  in  healthy  as  in  morbid  specimens  of 
arise ;  and  he  detected  it  in  the  mine  of  thirt)'-ninc  persons  out  of  forty. 
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The  quanilty  of  ihis  colouring  mattcris  exceedingly  small  Sclmnck,  by 
worlcing  on  the  urine  of  two  pereons  for  several  weeks,  only  obtained 
one  grain  of  indigo  blue.  Dr.  Carter  recently  detected  it  in  ihe  urine 
r.{  three  hundred  persons  (some  suffering  from  disease,  others  healthy), 
and  in  Ae  blood  of  several  patients — in  fact,  in  cvcrj*  case  in  which  he 
FOUght  for  it.     It  was  also  found  in  the  blood  of  the  ox. 

On  the  other  handv  Dr.  Thudichiim  in  his  Hastings  Prize  Essay, 
"Brit.  Med.  Jonma!,"  Nov.  5,  1864,  asserts  that  "from  healthy  human 
urine  neither  indican  nor  uroxanthine,  nor  any  substance  yielding,  by  de- 
composition with  acids,  indigo  red  and  indigo  blue  can  be  extracted,"  but 
Dr.  Schunck  remarks  that  after  the  operations  to  which  Dr.  Thudichum 
subjected  the  urine  had  been  carried  nut,  it  was  impc)ssilile  that  any  mce 
of  indican,  or  any  body  resembling  it,  could  remain  undecomposed. 

Uroglaucine  (CuHtNOi)  may  be  obtained  firom  all  specimens  of 
urine,  and  in  disease  this  substance  sometimes  forms  a  visible  deposit, 
a  fact  known  to  some  of  the  observers  of  the  last  century,  although  it* 
nature  was  only  discovered  so  very  recently. 

My  friend  I>r.  Eade,  of  Norwich,  sent  me  a  specimen  of  urine  wm- 
taining  a  deposit  ofuroglaurine  ob{,nined  from  a  man  eighty-three  years 
ofagc  ("Archives  of  Medicine,"  vol.  I,  p,  311),  Some  of  these  ctystals 
are  represented  in  lUustratums  of  Urine,  pi.  Ia,  fig.  S,  and  in  fig.  6 
are  shown  some  cr>'stals  of  imligo. 

Indigo  blue  contains  C,  H,  N  and  O  in  nearly  the  same  proportions 
as  hocmatine,  and  is  probably  formed  from  it  Leucine  often  found  in 
urine  may  also  be  produced  in  the  formation  of  indigo  blue  from  Uic 
tuoxanthinc  of  urine. 

Tests  far  Uroxanthitu. — When  sulphuric  acid  is  added  to  urine  con- 
taining much  uroxanthine,  a  dark  blue  colour  is  produced.  The  mode 
of  employing  this  test,  recommended  by  Dr.  Carter,  who  has  made 
some  important  investigations  on  the  subject,  is  as  follows :— Urine  is 
poured  into  an  ordinary  test-tube,  to  the  depth  of  half  an  inch ; 
one  third  of  its  volume  of  sulphuric  acid,  specific  gravity  1.830,  is 
allowed  to  subside  to  the  lower  part  by  letting  it  fall  gradually  down 
the  side  of  Ihe  tube ;  the  acid  and  urine  should  then  be  mixed  well 
together.  The  colour  produced  varies  from  a  faint  pijik  or  lilac  to  a 
deep  indigo  blue  colour. 

Profrss/or  cblainhtg  fniiican /ram  Ikf  biooti. — The  serum  was  poured 
off,  and  a  strong  solution  of  diacctatc  of  lead  added  to  it  a^  long  as  a 
precipitate  was  produced,  The  mixture  was  then  thrown  upon  a  linen 
filter,  and  tl^e  filtrate  v.-a£  brought  to  the  boiling  point  as  mpidly 
as  possible,  in  a  small  flask,  in  order  to  coagulate  the  albumen  that  had 
not  been  precipitated  by  the  lead  salt.  The  solution  was  then  filtered 
through  paper,  into  a  vowel  placed  in  cold  water;  and,  when  the  liquid 
was  cold,  a  slight  excess  of  caustic  ammonia  was  added.     'Ilic  deposit 
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thus  produced,  when  collected  and  slightly  washed  with  water,  was  c^  a 
faiot  ydlowtiih  huff  cxiluur.  The  moist  [>rcc:i[nlatc,  upon  being  treated 
with  excess  of  coiicenlrated  suljihuric  ai  Id,  developed  a  distinct  red 
colour,  owing  to  the  foraution  of  indigo  red.  The  colour  was  taken  up 
by  ether,  after  the  acid  had  been  neutralised  by  ammonia.  The  oxide 
of  lead  precipitate,  from  au  ounce  iiiid  a  half  of  blood-serum  from  a 
man,  forty-three  years  of  age,  suH'cring  from  acute  pleurisy,  struck  «-ith 
the  acid  a  distinct  lavender  colour,  which  in  half  an  hour  passed  into  a 
deep  red  purple.  ("On  Indican  in  the  Blood  and  Urine,"  by  J.  A. 
Carter,  M.D. ;  "  Edinburgh  Medical  Journal,"  August,  1859.) 

UfxHrytkrine  ts  another  colouring  matter  described  by  Simon,  and 
always  associated  with  uric  acid  and  urate  of  soda.  This  substance  is 
probably  the  rosacic  acui  and  purpurate  of  ammonia  of  Proui,  and  the 
purfurine  described  by  Dr.  (lokling  Bird.  It  has  been  aQal}'5ed  by 
Scfaerer,  who  finds  that  it  contains  about  65  per  cent  of  carixm. 
Angelini,  in  1835,  noticed  tlmt  the  pink  colour  of  urinary  deposits  some- 
times changed  to  blue.  Il  would  iteein  that,  when  the  elimination  of 
nibstanccs  from  the  liver,  rich  in  carbon,  is  interfered  with,  an  increased 
qoantity  of  this  sub^ttance  is  excreted  in  the  urine.  A  green  colour  has 
been  noticed  in  certain  cases  {Partes).  Creosote  and  tar,  when  taken 
inieroally,  occasionally  cause  the  urine  to  be  of  a  very  dark  colour. 

By  the  action  of  acids  upon  the  colouring  matters  of  urine,  a  brown 
resinous  substance  has  been  obtained.  This  u-ns  fir.st  investigated  by 
Proust,  who  called  it  the  resin  of  urine,  "Annates  de  Chimie," 
(.  XXXVI,  p.  374.  Bcrzelius  repeated  Proust's  experiments,  with  the 
EisK  results,  but  concluded  that  the  &ubstani:e  in  question  did  not  exist 
preformed  in  the  urine,  but  was  protiuced  by  the  action  of  the  acid 
upon  the  extractive  matters.  Schercr  .iftcrnards  examined  the  same 
product,  and  obtained,  by  the  action  of  hydrochloric  acid  on  urine,  a 
dark  blue  powder,  wliich  must  have  been  indigo  blue,  although,  like 
Hdler,  he  failed  to  recognise  it.  Harlcy  also  obtained  a  resinous  body, 
of  a  brownish  red  colour,  which  he  called  urohamaiint.  This  contains 
iron,  and  Harlcy  infers  that  il  is  closely  allied  to  the  hxmatinc  of  the 
blcHxl.  It  possesses  many  characters  in  common  witli  the  resin  derived 
from  certain  plants,  and  closely  resembles  draconine,  which  is  obtained 
from  dragon's  bloo<!,  the  exudation  from  one  of  the  resin  bearing  palms. 

The  relation  of  the  colouring  matters  of  the  urine  to  tliose  of  the 
bile  has  been  dwelt  upon,  and  Berielius  long  ago  drew  attention  to  the 
resemblance  of  the  latter  to  the  chlorophyll  of  plants.  Certain  chemical 
teagenu  cause  the  same  change  in  boUi  these  colouring  matters.  A 
red  colouring  material  is  not  unfrequently  seen  in  the  cells  in  the  cen- 
tral part  of  the  lobules  of  the  liver,  and  Dr.  Bence  Jones  met  with  a 
gall-stone  of  a  brick-red  colour.  There  is  much  reason  for  IwUcving 
that  the  formation  of  these  colouring  matters  is  connected  with  the 
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disintegration  of  blood  corpuscles,  and  the  quantity  forroed  and  the  m 
tensity  of  the  colour  probably  depend  upon  the  activity  of  the  oxidising 
processes  going  on  in  the  organism ;  but  the  whole  subject  of  the 
production  of  the  peculiar  colouring  nutters  in  the  livnng  body  is  still 
involved  in  the  greatest  obscurity. 

In  1852  Marcet  obtained  a  resinous  material,  which  he  considered 
ousted  in  a  free  state  in  the  urine,  and  Tichbome,  who  has  more  recently 
studied  the  subject,  has  described  a  brown  amoxphous  urinaiy  pigment, 
which  he  thinks  is  derived  from  the  hippuric  acid. 

Dr.  Thudichum,  in  the  '•  Hxstings  Prize  Essay,"  for  1864,  published 
in  the  "  British  Medical  /ounul,"  first  described  a  substance,  which  he 
named  urffmflanine,  on  account  of  its  origin  and  black  colour^  and 
which  he  supposed  to  result  from  the  decomposition  of  urochrorae,  the 
yellow  ingredient  of  urine.  This  uromelanJne  contains  neither  iron  nor 
sulphur,  while  its  atomic  weight  (735)  i*  higher  than  that  of  any  other 
product  of  decomposition  of  animal  or  organic  matter  known.  From 
subsequent  highly  interesting  researches,  and  from  numerous  analyses 
of  the  substance  in  quesrion,  Dr.  Thudichum  is  led  to  think  thai 
it  is  derived  solely  fmm  the  coloured  pan  of  the  blood,  perhaps 
from  the  cruorine  or  haeniato-ciystalline,  but  not,  however,  from 
the  hajmatin.  He  believes  it  to  be  possible  to  measure  the  quantity  of 
blood  disintegration  going  on  in  the  l)ody,  by  determining  the  amouni 
of  uromelaninc  obtainable  from  given  quantities  of  urine  excreted  in 
given  rimes.     Jir  "  Proceedings  of  the  Royal  Society,"  vol.  XVI,  p.  215. 

The  brown  resinous  matter  obtained  by  the  action  of  muriaric  or 
sulphuric  acid  upon  urine,  has  been  carefully  examined  by  Dr.  Schunck. 
'*  Proceedings  of  the  Royal  Society,"  1867,  vol.  XVI,  p.  83.  Schunck 
has  discovered,  j,  that  the  composition  of  the  brown  pulverulent 
substance  **  stands  in  a  definite  rclarion  10  the  indigo  blue,"  and.  3,  that 
the  urine  from  which  this  matter  has  been  separated  contains  glucose  in 
sohilion.  "  The  brown  pulverulent  substance  was  prepared  in  the  follow- 
ing manner  : — Urine  was  mixed  with  hydrochloric  acid  and  allowed 
stand.  The  uric  acid  which  was  deposited  was  separated  by  filtration, 
and  the  liquid  was  boiled  for  some  lime.  The  black  powder  whi 
separated  during  the  boiling  wax  filtered  off,  washed  with  water,  dried, 
and  treated  with  cold  alcohol,  which  extracted  the  easily  soluble  resinous 
portion,  thereby  acquiring  a  brown  colour.  "The  portion  left  ui»dissolved 
by  the  cotd  alcohol  was  dissolved  in  boiling  alcohol  to  which  a  little  am- 
monia was  added.  The  brown  solution  was  filtered  and  mixed  with  an 
excess  of  hydrochloric  acid,  which  produced  a  brown  precipiute,  llie 
EUpematonl  liquid  reraaining  coloured.  This  precipitate  was  collected 
on  a  filler,  washed  with  cotd  alcohol  until  the  acid  and  sal-ammoniac 
were  removed,  and  dried.  It  had  then  llie  appearance  of  a  dull,  black, 
amorphous  mass,  which  yielded  a  brownish   black  |>owdcr,  strongly 
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resembling  some  of  the  products  of  decomposition  of  iodican.  When 
heated  in  a  crucible  il  gave  off  a  smell  like  that  of  burning  horn,  and  then 
burned  vithout  previously  fusing,  giving  much  charcoal,  which  dis- 
appean»I  without  leaving  any  ash.  T  need  nol  describe  its  other  pro- 
perties, as  ihey  are  in  no  way  characlciistic  or  interesting.  Its 
composition,  which  is  a  matter  of  more  importance,  was  dciermincd  by 
^•cveral  aoaiyses,  the  results  of  which  give  the  formiila  C,,H,NO.." 

Moreover,  I>r.  SthuiKk  slates  tliat  by  the  direct  action  of  alcohol, 
acetate  of  soda,  and  caustic  soda  on  indigo  blue,  he  obtained  products 
which  much  rencmblcd  the  uromdamtK,  the  brown  pulverulent  matter 
resolting  from  l[ie  action  of  acids  on  urine.  "The  Hiiuid  filtered  from 
the  insoluble  mailer  formed  by  the  action  of  acids  on  urine  [  found  to 
possess  the  pro|)eTt)%  after  being  made  allialinc,  of  di-wolving  oxide  of 
copper  and  converting  it  into  sub-oxide  on  being  boiled.  l*his  reaction, 
which  had  never  been  previously  observed,  1  attributed  to  the  presence 
of  glucose,  which,  together  with  the  brown  colnuring  matters,  had  liecn 
formed  at  the  expense  of  the  extractive  matters.  ITie  correctness  of 
this  inference  has  been  doubted,  since  the  same  reaction  may  be  pro- 
duced by  other  substances  as  well  as  glucose ;  but  whether  it  be  correct 
or  not  the  &ct  remains,  that  normal  urine,  free  from  sugar,  acquires  the 
property  of  reducing  oxide  of  copper  as  soon  as  it  has  been  boiled  with 
the  addition  of  a  strong  acid." 

Sviphur  romputindii. — Tn  certain  cases  of  disease,  urine,  soon  after 
it  is  passed,  evolves  a  very  powerful  odour  of  sulphuretted  hydrogen, 
probably  resulting  from  the  decomposition  of  substances  rich  in  .sulphur. 
This  face  lias  been  obseri'ed  by  many,  and  I  noticed  frequently,  in  ex- 
amining the  urine  of  insane  patients,  that  a  piece  of  paper,  moistened  in-ith 
a  solution  of  acetate  of  lead,  mjuo  became  blackened  from  the  fomiation 
of  sulphureL  Considerable  quantities  of  unoxidised  sulphur  have  been 
obtainetl  even  from  healthy  urine.  Ronalds,  in  five  different  cases, 
obtained  from  3  to  5  grains  of  sulphur  in  the  twenty-four  hours  f  I'hilo- 
scqjhical  Transactions,"  1847),  and  Griffiths  found  4  grains  in  healthy 
urine  These  oKservations  are  cronfmned  by  Dr.  Parkcs,  and  Bischoff 
and  Voit  have  stated  that  a  large  quantity  of  sulphur  is  constantly 
present  in  the  urine  of  dogs. 

I  have  seen  cases  in  wliich  the  urine  had  the  roost  ofTensive  odour 
of  sulphuretted  h)'drDgen  at  the  time  it  was  passed,  and  in  one  instance 
the  patient's  life  seemed  rendered  wTClchcd  from  this  cause.  The 
general  health  was  good.  The  offensivencss  of  the  urine  ceased  after 
the  exhibition  of  a  few  putgahvc  doses  of  grey  powder  or  calomel,  but 
Litecurred  again.  WTien  the  bowels  and  skin  were  made  to  act  freely  the 
nzQcU  quite  disappeared.  The  sccrerion  of  the  materials  whi(!h  decom- 
pose soon  after  the  urine  is  {lassed,  probably  depends  upon  derangement 
of  the  stfflnach  and  liver. 
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iiB«iir. —  Brijcke  has  lately  again  statcH  that  traces  of  sugar  always 
exist  in  healthy  urine,  and  hLs  obscn-alions  ha%-c  been  confirmed  by 
Dr.  Bencc  Jones  ("Trans.  Chem.  Soc,"  April,  1861).  This  subject 
will  connc  under  notice  subsequently. 

CiT>taiiine  rmsty  ArM  tnm  vrtne. — Dr.  Etiwurd  Schunc^  In  & 
paper  presented  to  the  Royal  Society,  SepL  si,  1S66,  and  published  in 
the  "  rroceedings,"  vol.  XVI,  ^a  95,  p.  135,  sUtcs  that  Uic  Catty 
niKttei  existing  in  urine  nuy  be  separated  ftom  Ih^it  Uuid  by  allowing 
aucces&ivc  portions  to  percolate  through  purified  animal  charcoal.  The 
charcoal  through  which  the  urine  haa^  been  passed  is  washed  with  wuter 
until  every  trace  of  chlorides  and  phosphates  has  beexi  removed,  and 
then  dried.  When  dr^-,  it  is  trented  with  boiling  alcohol.  This  liquid 
is  filtered,  and  the  process  repeated,  until  the  whole  or  nearly  the  whole 
of  the  soluble  contcnLi  of  the  charcoal  have  been  extracted.  The 
alcoholic  soludons  are  to  be  e^-aponted,  and  the  brown  syrupy  residue 
mixed  uidi  water.  A  quanrity  of  dark  brown  latty  matter  is  left 
undissolved.  This  may  be  separated  by  fdirarion.  In  order  to  purify 
the  fat  thu.s  obtained,  which  is  of  a  dark  broivn  colour,  with  a  highly 
urinous  odour,  it  must  be  dissolved  in  alcohol,  tlie  ditered  solution 
evaporated,  and  the  residual  mass  of  fat  piesbcd  between  folds  of  blotting 
paper.  It  is  then  redissolveti  in  alcohol,  agitated  with  a  little  animal 
charcoal,  filtered  and  evaporated,  and  afttrwards  treated  with  weak 
spirits  of  wine,  when  an  almost  wliite  solid  fat  is  obtained.  How  this 
fatty  acid  comes  to  be  dissolved  in  the  unnc  Or.  Srhunclc  is  unable  to 
say.  He  has  not  been  able  to  determine  if  the  urine  itself  is  capable  of 
dissolving  the  faity  acid,  or  if  the  latter  exists  in  combination  with  some 
base,  or  to  ascertain  if  the  estractive  matters  of  the  urine  promote  llie 
solubility  of  the  fntCy  acid  in  the  water.  Tlie  quantity  of  this  peculiar 
fatty  add  obtained  by  Dr.  Schunck  was  tiot  sufficient  for  ultimate 
analysis,  but  there  are  some  reasons  for  thinking  that  it  is  a  mixture  of 
stearic  and  paliiiitic  acids. 

VoltTKl  xuriu. — Vesical  mucus  exists  in  very  small  quantity  in 
healthy  urine.  Jt  forms  a  faint  flocculent  cloud,  which  settles  towards 
the  lower  pan  of  the  fluid,  aAer  the  specimen  has  been  allowed  to  stand 
for  some  time.     See  Part  IV. 

Laccifl  Add  (no,  c«iitO|]. — I.Actic  acid  is  not  constantly  present 
in  healthy  urine  in  quantities  sufficient  to  be  recc^ised ;  but  it  is 
sometimes  found  in  the  urine  of  persons  who  may  be  considered  to  be 
intolerably  good  health.  Liebig  believes  that  he  proved  the  entiic 
absence  of  lactic  acid  from  healthy  urine  altogether  ;  but  its  presence  in 
this  fluid — at  least  under  certain  physiological  conditions,  as  stated 
nxany  years  ago  by  BerzelJus — has  been  confirmed  by  iranz  ^iinon, 
I.chmann,  and  others ;  alUiough,  on  the  other  hand,  it  appears  ikeariy 
certain  that  the  salt  assumed  to  be  lactate  of  zmc  by  maity  observers 
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lot  really  of  this  nature,  but  probably  consisted  of  a  combmation 
'Aflothcf  acid,  which,  unlike  lactic  acid,  contains  nitrogen. 

Id  order  to  ascertain  the  presence  of  lactic  acid,  a  baryta  salt  should 
be  first  prepared,  as  I^hmann  has  recommended,  from  which  a  lime 
salt  is  easily  formed  by  the  addition  of  sulphate  of  lime.  The  lactate  of 
lime  ciystallises  in  double  brushes,  as  seen  by  the  microscope.  From 
the  lime  salt  a  copper  salt  is  prepared  by  the  addition  of  sulphate  of 
cc^per.  This  is  examined  by  the  microscope.  The  lactate  of  copper 
is  decomposed  by  placing  a  small  bar  of  zinc  id  ttte  solution  ;  and  upon 
this,  in  a  short  time,  crystal:^  of  lactate  of  zinc  are  deposited,  whose 
angles  may  be  measured  in  the  microscope.  Sa  "The  Microscope  in 
Medicine,"  third  edition,  p-  ii8,  pi.  XIll,  figs.  89,  90,  91. 

According  to  some  observers,  the  phosphate  of  lime  and  the  am- 
HKKuaco-niagnesian  phosphate  are  hekl  in  solution  by  lactic  acid.  They 
may  al.*io  be  di-ssotved  by  the  chloride  of  ammonium,  according  to 
Dr.  G.  O.  Rees.  MM.  Cas.s  and  Henry  have  endeavoured  to  prove 
thai  the  lactic  acid  exists  in  the  form  of  lactate  of  urea.  Lactates  of 
soda  and  ammonia  may  pcrhnps  be  present  in  some  eases. 

Oxalic  arid  (hUiCvO:,)  una  axaiurate  sf  junmonla  (MM,,  CUiNtO,) 
have  been  found  in  healthy  urine  by  Strahl  and  Licbcrkiihn.  Bockcr 
estimated  the  quantity  at  i"42  grain  in  twenty-four  hours.  Dr.  Leared 
has  shown  that  if  lime  water  be  taken  overnight,  an  abundant  deposition 
of  oxalate  of  lime  occurs  in  the  morning's  urine.  See  a  paper  by 
Dr.  Dycc  Duckworth  in  the  "  Medical  Times "  for  March  a,  1867. 
Oxalate  of  lime  deposit  is  also  produced  in  the  urine  if  oxalic  acid  be 
taken  in  very  small  quantity,  from  half  a  grain  to  a  grain  dissolved  in  an 
ounce  or  more  of  water.  This  deposit  is  almost  invariably  met  with  for 
many  days  in  cases  of  attempted  poisoning  by  oxalic  acid.    Set  part  IV. 

OxaiuraUof  Ammonia.- — Dr.  Edward  Schunck,  in  a  paper  read  before 
the  Koyal  Society,  Nov.  15,  i  S66,  states  that  by  allowing  urine  to  percolate 
through  charcoal,  as  before  described,  several  organic  sub&tances  besides 
the  iatly  acid  may  be  separatctl.  If  the  hquid  obtained  after  treating  the 
charcoal  with  boiling  alcohol,  be  evaporated.asyrupyrcsidue  will  remain,  of 
which  part  is  soluble  in  water,  while  the  fatty  acid  remains  insoluble.  The 
soluble  porrion,  after  evaporating  and  washing  with  alcohol,  is  found  to 
yield  yellowish  cryst;ils  of  oxnlurate  of  ammonia.  "  I  Dusirations  of  Urine," 
pi  VIII,  fig.  3.    Drawings  of  other  oxaluralcs  are  given  in  the  same  plate. 

Dr.  Schunck  is  unable  to  say  whether  the  oxaluric  acid  is  a  normal 
constituent  of  human  urine  or  not,  but  he  inclines  to  the  opinion  that 
it  will  be  found  to  be  a  constituent  of  the  healthy  secretion.*    Od  the 

*  in  a  note.  Or.  Schunck  rKuinineiidi  the  following  procas  foT  the  detection  of 
ant  acwt :— "  Tht  mniter,  ifMiIublr,  should  be  diuolvcd  in  water,  Inil  if  it  i*  instH 
\tStAK  in  canM(|iicnce  of  the  prtwnc«  nf  tome  (utr,  a.  little  lulpliuric  acid  ihouM  Ik 
Mld«d  to  m:!  at  iJtxrtjr  the  oulurit:  atid,  after  whith  the  solution  shoultl  bennsed  with 
aoeute  of  leul,  uid  U  any  precipitate  is  thereby  produced  this  mtut  be  filleted  eS,  and. 
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other  hand,  he  saj^  there  can  be  no  doabt  that  the  prcMnce  of  oxaluric 
acid  in  human  urine  serves  to  explain  in  a  satisfactoiy  manner  the 
formarion  of  oxalate  of  lime  which  is  so  common  a  constituent  of  the 
secretion.  Oxaluric  acid  may  be  coasidered  is  a  compound  of  oxalic 
acid  and  urea  minus  water,  its  composition  corrtsijonding  lo  that  of 
oxamic  acid  By  the  action  of  acido,  alkalies,  or  even  walei,  at  a  high 
temperature,  it  becomes  decomposed,  }*ie1ding  oxalic  acid  and  urea.  As 
soon  3S  the  oxalic  acid  is  formed,  it  combines  wntli  the  lime  which  is 
always  present  in  human  urine,  and  the  wcU-known  deposit  of  oxalate 
of  lime  results.  Il  is  very  difficult  to  understand  hoTf  oxalate  of  lime 
as  such  could  be  dissolved  in  the  urine,  but  if  it  results  from  the  dccom- 
posilion  of  oxalumte,  its  presence  is  easily  explained. 

rrcallKT  opsanle  Acida. — Besides  carbonic  arid,  urine  contains, 
according  to  the  obser\alions  of  Stadeler,  a  peculiar  acid  to  which  the 
name  of  damalurU  acid  has  been  given.  It  has  a  powerful  oilour ; 
but  little  is  yet  knovm  of  the  circumstances  under  which  this  vobtile 
acid  occurs.  Phfnylic  or  earbolic  add,  a  constituent  of  crem^e,  has  also 
Lecn  detected  in  urine ;  but  this  arid  with  the  damoiit  and  iaurylic aei/fs, 
as  they  occur  in  urine,  have  as  yet  been  so  little  studied,  that  vre  know 
nothing  of  any  pracdcal  importance  concerning  them.  Campbell  and 
Lehmann  state  that  urine  contains  traces  of  formic  acid  (CjH-Ot). 

CoUciit  Acid  of  Dr.  Marca.—ln.  the  "  Proceedings  of  the  Royal 
Society,"  voL  XIV,  p.  i.  May,  1804.  I>r.  Marcct  describes  a  new  non- 
volatile oigaiiic  acid,  of  a  colloid  nature.  It  is  obtained  in  combination 
wth  lead,  and  Dr.  Marcct  has  succeeded  in  preparing  bar^-ta  and  lime  salts. 
From  8  litres  of  urine  4*46  giammcs  of  the  colloid  acid  were  obtained. 
Dr.  Marcct  thinks  it  probable  that  the  acid  results  from  some  transfor- 
mation of  the  glucogenic  substance  of  the  liver. 

Although  the  urea  and  some  other  constituents  of  the  urine  may 
be  most  conveniently  and  quickly  estimated,  by  the  volumetric  process 
p.  99,  the  practitioner  is  strongly  recommended  to  carry  out  the  routine 
plan  of  ajialysis  given  on  p.  171. 


INORGAMIC  CONSTITUENTS  OP  HEALTHY  VRINE. 

The  saline  or  inorganic  constituents  of  healthy  imne  arc  com:     

of  those  substances  which  remain  after  the  solid  matter  has  beett' 
exposed 'to  a  red  heat,  .ind  the  carbon  burnt  off  so  as  to  leave  a  pure 
white  ash.  If  a  httle  of  the  solid  matter  of  urine  or  other  animal  fluid 
be  placed  in  a  plarinum  capsule,  or  upon  a  piece  of  platinum  foil, 

the  liquid  left  to  Hand,  wliai  it  depoiiu  small  Utining  cryrtab.  The  residue  ohlaincd 
by  eraporaiion  of  ihc  mollicr-Iiquor  of  creatine  ohlamed  from  urine  in  ihc  usual  nian. 
ncr  by  noeajia  of  chloride  of  line,  ji.  137,  yavc,  when  Ire&tinl  in  thin  way,  oySitAbt  whidi 
could  Dot  lie  diKlinguitihed  by  iheir  form  fiom  oxolunkte  of  leatL  Oulnntc  q&  silver, 
cUitinctly  cry<italli>cd,  can  be  ohtiincd  Aom  perfectly  puR  ouluric  uid." 
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wKich  should  be  very  large  in  proportion  to  the  quantity  of  solid  matter 
operated  on,  and  exposed  to  the  red  heat  of  a  spirit  or  gas  lamp,  it  will 
melt  and  boil  up,  offensive  gases  witl  be  evolved,  wiiith  result  from 
the  decomposition  of  the  organic  constituents.  When  this  has  ceased, 
a  charred  mass,  consisting  of  carbon  and  the  saline  macicrs  indestruc- 
tible at  a  red  heat,  of  the  urine,  remains.  After  this  black  spongy 
mass  has  been  kept  in  the  open  rapsulc,  at  a  dull  red  heat  for  a  few 

^hours,  the  carbon  will  have  gradually  disapjieared,  in  consequence  of 
he  action  of  the  oxygen  of  the  air,  which  at  this  temperature  combines 

Fwith  it,  and  forms  carbonic  add.  A  pure  white  ash,  which  has  an 
alkaline  reaction,  alone  remains  ;  and  tliis  consists  entirely  of  saline  or 
inorganic  material,  which  is  indesmiclible  at  a  red  heat 

riuuiiR*  vfft^iMi  In  ibc  CompoMtlon  of  the  tall*  br  inelnemtlsB.^ 
Now,  it  musi  not  be  concluded  that  the  salts  which  we  find  in  the  ash 
existed  in  precisely  the  same  stale  in  the  urine  previous  to  incineration  ; 
for  we  know  that  many  of  these  salts,  when  lieated  together,  under^ 
mutual  decomposition-  Some  of  them  may  even  be  volatilised,  if 
kept  for  a  considerable  time  at  a  red  heat  A  mixture  of  carlionate 
of  soda  and  chloride  of  ammonium  is  easily  decomposed  by  heat. 
Chloride  of  sodium  remains  behind,  while  carbonate  of  ammonia 
is  evolved.  Any  lactates,  oxalates,  and  salts  of  other  organic  acids 
present  in  the  urine,  will  be  found  in  the  ash,  in  tlie  form  of  carbonate, 
although  no  carbonate  existed  in  the  urine  originally.  The  ammoniaco- 
magncslan  or  triple  phosphate  will  be  found  in  the  ash  as  phosphate  of 

> magnesia;  the  phosphate  of  soda  and  ammonia,  as  phosphate  of  soda. 

|Other  phosphates  also  become  completely  changed  by  the  process  of 
incineration,  and  by  the  action  of  other  salts  present  in  the  ash  u[u>n 
them.  During  the  incincratiun,  a  considerable  loss  of  chlorine  also 
takes  place  in  the  forms  of  chloride  of  ammonium  and  chloride  of 
sodiom  which  is  also  slowly  vaporised  at  a  red  heat 

Again,  unoxidiscd  substances,  such  as  sulphur  and  phosphorus, 
and  partially  oxidised  compounds,  in  combination  with  organic  mate- 
rials, will  ?)ecomc  oxidised  in  the  process  of  decarbonisation ;  and  will, 
therefore,  he  found  in  the  ash  in  the  form  of  sulphuric  and  phosphoric 
adds.  These  will  react  upon  some  of  the  bases  present,  and  sulphates 
and  phosphates  will  he  formed. 

Professor  Rose,  of  Berlin,  in  a  beautiful  series  of  experiments,  has 
)vcd  that  the  mineral  consritiicnts  exist  in  very  different  states  in 

'various  organic  substances.  From  the  carbonaceous  residue  (or  char- 
coal) of  some  organic  matters,  [he  greater  proportion  of  tiie  Mlts  can 
be  extracted  with  water  or  acids  ;  while,  in  other  cases,  but  little  saline 
matter  can  be  separated,  unless  llie  mass  be  exposed  to  die  oxidising 
action  of  the  air  for  some  time.  Thi.s  shows  that  the  substances  most 
have  originally  existed  in  an  imoxidised  or  in  a  partially  oxidised  state. 
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probably  in  combinadqn  with  some  organic  material.  In  certain 
substances,  then,  Uie  greater  quantity  of  the  mineral  material  is  per- 
fectly oxidised  {tdeoxidic) ;  in  others,  it  exists  partly  in  an  oxidised  state 
{meraxidic).  Professor  Rose  was  not  able  to  discover  any  substance  in 
whirh  it  occurred  completely  unoxidised  {anoxidic).  In  blood,  milk, 
yolk  of  egg,  and  flesh,  whose  chemical  constitution  approximates  to  that 
of  vegetable  substances,  a  considerable  portion  of  the  mineral  con- 
stituent:i  arc  maoxidic ;  while  In  urine,  and  bile,  and  solid  exurenicnls, 
which  are  originated  mainly  by  the  process  of  oxidation  in  the  ammai 
body,  they  are  almost  entirely  teleoxidu. 

Proportion  <ir  Baline  Mutter  In  I'riae. — About  one  fourth  of  the  solid 
matter  of  healthy  urine  consists  of  saline  constituents,  which  are  not 
destroyed  by  a  red  heat 

One  thousand  grains  of  healthy  urine,  containing  from  forty  to 
sixty  grains  of  solid  matter,  will  give  from  ten  to  fifteen  grains  of  fixed 
salts.  Of  the  salts,  more  than  nine  tenths  are  soluble  in  water  {alkaline 
salts)  ;  while  tlie  remainder  can  only  lie  obtained  in  solution  by  adding 
au  acid  (earthy  salts}.  A  mere  trace  remains  behind,  which  is  insoluble 
in  water,  acids,  and  alkalies.  This  couaists  of  silica,  witli,  pcihape,  a 
little  carljon  which  has  resisted  oxidation.  These  numbers  are,  of  course 
only  approximative,  as  the  amount  of  salts  is  liable  to  great  vaiiatioo. 

The  saline  constituents,  soluble  in  water,  are  the  following  : — 
Sulphaleii  of  potash  and  so<la. 
Phosphates  of  potash  and  soda. 
Chlorides  of  potassium  and  sodium. 

The  salts  may  lie  readily  obtained  in  a  crystalline  state  by  dissolving 
the  residue  in  hot  water,  and  evaporating  a  few  drops  of  the  solution  oo 
a  glass  slide.     The  crystals  are  represented  in  "  Illustrations  of  L'rine," 

pi,  1,  fig.  2. 

The  mineral  constituents  insoluble  in  water  are  composed  of  the  fol- 
lowing acids  and  bases  : — 

Phosphoric  acid.  Lime. 

Carbonic  acid  {occasionally.)  Magnesia. 

Silicic  acid,  or  silica.  Alumina  (sometimes). 

In  disease,  the  mineral  constituents  have  been  found  to  vary  in 
quantity  quite  as  much  as  the  oryanic  substances;  and  other  salts  arc 
not  unfrequently  found,  which  will  come  under  notice  at  a  future  lime : 
while  occasionally  one  or  more  of  the  mineral  compounds  mentioned  tn 
the  above  list  are  altogether  absent. 

The  organic  constituents  of  the  urine  h.ive  hitherto  received  a 
greater  share  of  attention  than  lus  been  given  to  the  inorganic  salts; 
but,  from  recent  investigations,  it  seems  probable  that,  before  long,  the 
physician  will  regard  a  departure  from  itie  healthy  standard  in  the  saline 
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ronstituents,  with  as  much  attention  as  he  has  he«i  acaistomed  to 
obscn-e  an  increase  or  diminution  in  the  quantity  of  the  urea,  uric  add, 
or  other  organic  ingredients. 

mocyfeatcs. — The  phosphates  are  a  very  important  class  of  salts, 
which  exist  in  greater  or  less  quantity  in  all  the  tissues  of  the  body,  in 
ihe  secretions,  and  in  considerable  proportion  in  the  blood.  The  salts 
of  phosphoric  ac  id  which  arc  carried  off  from  the  organism  in  the  urine 
may  he  divided  inio  two  classes. 

I.  The  alkalinf  pho$f!ttifS  nre  so/uhlf  in  water,  and  are  not  precipi- 
tated from  their  solutions  by  ammonia  or  other  alkalies.  When 
ammonia  is  added  to  healthy  urine,  tlie  alkalhie  phosphates  ore  not 
thrown  down.  Some  of  the  most  important  alkaline  phosphates  are 
phffsphatt  of  soda,  atid  phaphaie  of  soiia,  and  phosphate  of  soda  and 
amtwnia. 

3,  The  earthy  phosphates  are  mso/uMr  in  water,  but  are  dissolved  by 
the  mineral  acids.  Most  are  soluble  in  organic  acids,  aUhoufih  they 
dissolve  very  slowly  if  the  acids  are  dilute.  They  are  held  in  solution 
even  by  carbonic  acid.  Most  atbuminous  substances  have  the  power  of 
dissolving  earthy  phosphates  ;  and  casein  holds  in  solution  a  consider- 
able quantit)'  of  phosphate  of  time.  The  earthy  phosphates  ^  phosphate 
of  lime  and  phosphate  of  magnesia,  are  alffa)'s  precipitated  when 
ammonia  is  added  to  healthy  unne. 

Of  the  phosphoric  acid  eliminated  in  the  urine  in  the  form  of  phos- 
phates, the  greater  proportion  ia  taken  in  the  food  ;  but  a  certain  amount 
i»  formed  in  the  organism  by  the  oxidation  of  the  phosphorus  of  albu- 
minous tissues,  which  takes  place  during  iheir  disintegration.  Some  of 
the  phosphoric  acid  formed  in  the  organism  is  probably  produced  in  the 
nervous  tissue. 

Phosphoric  acid  is  known  to"  exist  in  three  forms — the  monobasic, 
bibosic,  and  tribasic  acids,  which  combine  respectively  with  one,  two,  or 
three  equivalents  of  base,  to  form  three  different  classes  of  salts.  The 
phosphates  of  soda  are  given  as  examples. 


Tribatic  plic«ptutes 

Kbuic  or  pyTOphosphates 
UoBObaac  ur  meiaphoiphatc 


3  Na  O,  VOt 
3  Xft  O,  HO.  PO, 
Nt  O,  2  KO.  ?f>, 
N«0,  NHAHO,PO, 
1  N«  O,  POfc 
L  Na  O,  HO.  PO, 

N»o,  rOfr 


Now,  the  phosphates  found  in  the  organism  arc  ail  irihask photphatfs, 
and  consist  of  three  equivalents  of  base,  combined  with  one  e{|uivalent 
Of  ilhosphoric  acid,  with  different  proportions  of  water  of  crystallisation 
(Aq.)  The  elements  of  the  base  of  a  tribasic  phosphate  may  be  various. 
Thus  they  may  consist  of  three  equivalents  of  soda  or  other  base,  or  two 
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equivalents  of  soda  and  one  of  water  actiag  the  part  of  a  base,  or  one 
equivalent  of  soda  and  one  of  .immonia  and  one  of  water  anting  the  part 
of  a  base,  combined  with  one  equivalent  of  phosphoric  acid. 

The  chemical  composition  of  the  phosphates  occurring  iiv  urine  is 
represented  in  the  following  table  : — 

ConunuR  ot  fhomtiic  phosptutc  of  loda,  ^      „     _    „„  „_ 
.     .            ,1    ,.            ..  M  Na  O,  HO,  P0.  +  a4  Aq. 

having  aa  alkaitne  Tcoclion      J  '        t       •    — »     t 

Acirf  photphMc  of  aoda.  having  an  acid^^  !I0,  Na  O,  POi+s  Aq. 

reaction / 

Alkaline  phiMphatc  of   mkJo,    having   ai 


highly  allialine  reaction 

Phosphate  of  potnih* 

lliovphate  of  ammoiua  and  magnesia. 
atmnoDJacD-niagncsan  or  tiiple  pli»- 
phttW       

Atiil  phosphate  of  lime     ... 

PhciKphate  of  litnc  (txuie-photphale) 


ia,. 


N»0,  PO«  +  24  As. 
KO,  PO^ 


2  MgO,  NH4O,  PO,+  i3Aq. 

z  CaO,  HO.  P0*+3  All. 

3  C  O,  K)^. 


AiktUme  PAosfihaies. 

f'Dinmnn  mnnplinlr  of  Hoda  (1  Ka  O.  HO,  POt  +  S4  A^.),— This 
salt  exists  in  healthy  urine  in  the  proportion  of  about  two  grains  in 
une  thousand.  The  fixed  salts  contain  perhaps  from  20  to  30  per  cent 
of  ordinary  phosphate  of  soda.  lis  presence  in  healthy  urine  may  be 
proved  by  adding  absolute  alcohol  to  the  syrupy  lluid  obtainal  by 
evaporating  the  urine  over  a  watL-r  Ixith.  This  concentrated  fluid 
is  poured  off  from  the  salts  which  have  crystallised,  and  placed  in  a 
small  glass  vessel.  The  alcohol  is  .idded,  and,  after  the  mixture  has 
stood  for  some  time,  the  cr)*stals  are  deposited  upon  the  sides  of  the 
glass.  This  method  is  given  by  Robin  and  Verdeil,  ("Traiti  de 
Chiniic  Annt.  et  Physiol.,"  fwr  Ch.  Robin  et  F.  Vcaleil.) 

Arid  rboHpHBic  of  bimb  {Sm.  o.  I  HO.  PO,-f  s  A«.)~T1u£  salt  has 
only  been  found  in  the  urine  ;  and  to  it,  at  least  io  many  cases,  the  acid 
reaction  of  the  urine  is  due.  This  acid  phospliatc  of  soda  may  be 
formed  from  the  common  phosphate  (which  has  an  alkaline  reaction), 
by  the  addition  of  uric  acid,  which  removes  from  the  conunon  phasphate 
one  equivalent  of  soda,  forming  urai^  of  soda;  and  the  reaction 
of  the  mixture  becomes  acid,  in  cotuequcncc  of  the  formation  of  the 
acid  phiuphaii. 

The  acid  phosphate  of  soda  may  be  obtained  from  the  concen- 
trate<l  urine  treated  with  absolute  alcohol,  aAcr  the  separation  f^  the 
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*  It  Liilnubtrul  if  phosphate  of  potuli  uiually  exists  in  urine,  u  chloride  of  Mxtiuni 
and  phniiplute  of  poUfh  decompose  each  uthei.  forming  chloride  of  potowium  and 
phosphate  nf  toils.  It  i«  not  impmbahle  that  It  iiiJiy  cxi^l  in  urine  In  which  the  chlo- 
riile  of  sodium  ia  prneni  ta  rery  small  qikiniiiy,  or  allogciher  absent,  &s  in  pneumonis 
and  tome  ulbcr  acute  diseuc^ 
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common  phosphate.     The  acid  salt,  which  is  much  more  soluble, 
becomes  deposited  in  the  course  of  a  few  days ;  but  its  separation  may 
be  expedited  by  the  addition  of  ether.     This  phosphate  has  l>ccn  sepa- 
rated from  (he  urine  by  MM.  Robin  and  Verdell,  who  attribute  the  acid 
reaction  of  urine  to  its  presence.    ("Comptes  Kcndus.  M£m.  delaSoc 
I       de  Btologie,"  Paris.  1850,  p.   25;  also  "Trait*  de  Chimte  Anat.  el 
^BphyaoL,"  1853.)     The  a>-st;i]s  of  this  salt  arc  figured  in  Robin  and 
^■Vcrdeii's  "  AtU»,"  pi.  IX,  hg.  3. 

^H  Trlph««ph«tr  or  Subphnapbat^  of  Hoda  IS  Xs  O.  POo+14  A«.) — 
^^This  phosphite  is  considered  by  some  10  be  present  in  urine ;  but  it  is 
so  readily  altered  by  other  salts  present,  that  it  is  impossible  to  obtain 
it  from  the  animal  fluids  in  a  stale  of  purity.  In  the  presence  of  car- 
bonic acid,  it  is  decomposed  :  one  ciiuivalent  of  soda  unites  with  the 
carbonic  acid  lo  form  carbonate  of  soda,  and  eoinmon  phosphate  of  soda. 
is  formed,  both  which  salts  have  au  alkaline  reaction^ — 3  Na  O, 
I  PO4+CO:,  HO=2  Na  O,  HO,  POa-l-Na  O,  CO^ 
^B  Liebig  has  shoM'n  that  it  is  not  present  in  healthy  urine,  as  was 
^Bttated  by  Heller ;  and  Messrs-  Robin  and  Verdeil  do  not  enumerate 
^B  this  phospliatc  as  one  of  the  constituents  of  urine ;  indeed,  if  this  phos- 
phate were  formed,  it  would,  in  all  probability,  be  at  once  resolved  into 
sahs  of  a  more  stable  nature. 

PhMpkaie  of  Aodaand  Ainnianla  (»a  O.XHiO.Ufl.rn^,  -f  8  A%.) — 
This  sail,  although  probably  not  present  in  perfectly  fresh  urine,  is 
usually  enumerated  as  one  of  the  phosphates  found  in  the  secretion. 
The  crystals  of  phtKpiuLe  of  soda  and  ammonia,  or  microcosmic  salt, 
are  beautiful  imnsparent  four  sided  prisms. 
^_  PhmwktiU  •€  rouali  i»  KO.POil  is  probably  not  present  in  healthy 
^Btiumat)  urine ;  but  it  has  been  delected  by  Bousstngaull  in  the  urine  of 
^^fttlie  pig,  in  the  proportion  of  102  per  1,000. 

^H  Many  vegetable  tissues  contain  a  targe  quantity  of  phosphate  of 
potash  ;  ami  it  is  met  with  in  the  juice  of  muscle  in  considerable  amount. 
QHan/iiy.—'Vhc  proportion  of  alkaline  phosphates  in  the  organism 
varies  very  greatly  according  to  the  nature  of  the  food,  amount  of  exer- 
cbe,  &C.  CcQcrall)',  the  proportion  is  smaller  in  herbivorous  than  in 
carnivorous  animals.  Muiicular  fibre  contains  a  large  .-unount  of  phos- 
phates. Wheat,  and  the  seeds  of  the  ccrcalJa  generally,  contain  a. 
considerable  (]uanttty  of  alkaline  phosphates.  Robin  and  VerdeU 
found  in  the  ash  of  the  blood  of  a  dog  fed  upon  flesh,  .is  much  as  12 
per  cent,  of  phosphoric  acid,  combined  with  s(mU  and  potash ;  while 
the  ash  of  the  blood  of  the  ox  did  not  contain  more  than  3  per  cent. 
When  the  dog  was  fed  upon  potatoes,  llie  proportion  fell  to  9  per 
cent.  The  ash  of  the  blood  of  man  contained  about  10  per  cent,  of 
phosphoric  acid.  In  urine,  Herzelius  found  J94  per  i.ooo  ;  and  Simon, 
from  )-J5  in  slightly  acid  urine,  to  275  in  very  acid  urine. 
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ALKALINE  ACID. 


Breed  and  Winter  estimate  the  quantity  of  phosphoric  acid  removed 
from  the  organism  in  the  urine,  in  the  course  of  twenty-four  hours,  at 
from  59"48  to  79"97  grains.  The  proponion  increased  considerably 
after  taking  food.  This  quantity  corresponds  to  from  i  ao  to  too  grains 
of  phcsphatic  salts.  Dr.  Paikes  estimates  tJie  phosphoric  acid  at  4880 
gmins  in  24  hours. 

Tiie  quantity  of  phosphoric  acid  increases  for  some  hours  after  a 
meal.  Vogcl,  Winter,  and  others  have  made  numerous  oqicrimcnts  on 
this  point ;  and  their  researches  show  that  the  hourly  variation  in  the 
excretion  of  phosphate  is  regular.  The  morning  urine  contains  the 
smallest  quantity.  In  some  of  Dr.  Bence  Jones's  analj-scs,  however,  the 
quantity  of  alkaline  phosphates  is  even  greater  in  the  urine  passed  before 
than  in  that  secreted  after  a  meal.    ("  Animal  Chemistry,"  p.  81.) 

The  proportion  of  phosphates  in  the  urine  depends  much  upon  the 
nature  of  the  food.  It  has  hcen  said  that  the  (itiuntiiy  is  increased  if 
phosphorus  be  taken,  proving  that  this  subsunce  does  become  oxidised 
in  the  organism.  That  the  greater  proportion  of  the  alkaline  phosphates 
present  in  the  urine  is  derived  from  the  food  is  rendered  evident 
from  the  amount  introduced  into  the  orgatiism  in  this  manner, 
A  man  taking  about  fourteen  ounces  of  bread  and  twelve  ounces  of 
meat,  with  half  a  pound  of  potatoes  and  half  a  pint  of  milk,  would  Lake 
about  130  grains  of  alkaline  phosphates.*  As  we  h.ii'e  seen,  he  would 
eliminate,  in  his  urine,  .ibout  the  same  quantitj-.  These  numbcTs  arc 
only  to  he  regarded  as  rough  approwmations  to  the  truth;  but  I  think, 
at  present,  it  must  be  admitted  that  the  quantity  of  phosphate  excreted 
in  the  urine,  and  formed  in  the  org.inism,  is  so  small  in  comjiarison  with 
that  derived  from  the  food,  of  whith  the  amount  is  liable  to  great  varia- 
tion, that,  in  the  present  state  of  animal  chemistr)',  it  is  quite  impossible 
to  form  an  estimate  of  the  amount  derived  from  the  former  source,  or 
to  separate  Uiis  from  the  phosphates  taken  in  the  ingcsta. 

Still  it  is  certain  that  some  of  the  phosphoric  acid  is  formed  within 
the  organism,  by  the  oxidation  of  the  phosphorus  of  the  albuminous 
tissues,  though  this  must  bear  but  a  small  proportion  to  the  whole  amount 
of  phosphate  removed  in  the  urine,  as  the  above  data  conclusively  show. 

The  fitiid  which  surrounds  the  clcment.iry  fibres  of  muscle  has  an 
acid  reaction,  depending  probably  u[>on  the  presence  of  acid  phosphate 
of  soda,  jiroduccd  by  the  action  of  lactic  or  some  other  organic  add 
upon  phosphate  of  sodx     Du  Bois  Rej'mond  has,  however,  shown  that 

*  (<  01.  or  bread  contain  5J'2  gni.  of  photj^AteL 
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this  acid  reaction  is  not  met  vnth  when  the  muscles  are  at  rest.  R«cnt 
experiments  have  shown  that  the  amount  of  disintegration  taking  place 
in  muscular  tissue  during  iC9  activity  is  much  less  than  was  supposed. 
It  is  very  probablr  that  very  much  of  the  inalerial  generally  ascribed  to 
the  lUsintegralion  of  the  muscle  is  really  due  to  the  chemical  changes 
produced  in  the  nerves  ramifying  on  the  surface  of  the  elementary  6brcs. 
The  x<ihcs  of  most  tissues  contain  phosphates  in  large  proportion  ;  and 
Schmidt  has  shown  that  a  considerable  quantity  of  phosphate  is  always 
present  in  young  tissues.  The  quantity  of  alkaline  phosphate  required 
by  the  organism  is  considerable ;  for,  besides  the  targe  proportion  which 
is  excreted  in  the  urine,  the  ash  of  the  solid  excrements  alone  contains 
as  much  as  20  per  cent.  The  phosphoric  acid  refpiircd  is,  no  iloubt, 
supplied  principally  by  the  food,  partly  in  the  form  of  phosphalic  salts, 
partly  as  phosphorus,  as  in  albuminous  matters,  which  is  oudised  in 
the  organism.  Wc  shall  recur  to  this  subject  when  wc  have  to  con- 
sider the  elimination  of  the  phosphates  in  disease. 

SariAy  Phoipkaies. — ^Thc  earthy  phosphates  met  with  in  urine  arc — 
I.  the  ammomaahmn^esicin  phosf^hate,  also  termed  triplf  phosphate,  or 
phcsphate  of  ammonia  and  ma^aia;  3,  Basic  phosphate  of  ammonia  and 
magiuria;  3,  Phaspkaie  of  lime. 

These  eanhy  phosphates  occur  in  very  small  quantity  in  urine.  The 
secretion  in  health  contains  not  more  than  from  t  to  t'5  parts  in  1,000, 
and  the  solid  matter  contains  from  i'5  to  3  per  cent.  'Ww  ({uantity 
present  in  different  cases  undergoes  but  slight  variation,  and  seems  to 
be  determined,  to  a  great  extent,  independently  of  the  chemical  changes 
going  on  in  the  body.  Most  of  the  solids  and  fluids  of  the  organism 
contain  small  quantities  of  the  earthy  phosphates.  The  amount  depends, 
in  great  measure,  upon  the  quantity  of  alkaline  earths  presenl.  Klelzinsky 
has  shown  that  in  urine  there  are  two  parts  of  phosphate  of  lime  to  one 
part  of  phospKite  of  magnesia. 

In  healthy  urine,  these  earthy  phosphates  are  held  in  solution,  in  all 
probability,  by  the  free  acid  of  the  urine,  and  in  some  measure  by  the 
acid  phosplute  of  soda.  The  chloride  of  ammonium  present  may  also 
contribute  to  maintain  the  earthy  phosphates  in  solution  in  the  urine 
(Dr.  G.  O.  Rccs).  Very  slight  changes  arc  sufficient  to  cause  the  pre- 
cipitation of  tbeammoniaco-magnesian  phosphate;  and  beauriful crj-stals 
of  this  sail  arc  sometimes  formed  in  urine  which  has  a  decidedly  acid 
reaction. 

It  is  important  to  distinguish  between  exeesi  of  phosphates  in  the 
urine  and  a  deposit  of  earthy  phosphate :  for  a  laige  quantit>-  of  earthy 
phosphate  in  the  urine  may  pats  unnoticed  by  the  practitioner,  because 
il  is  in  a  state  q{  sokt/ii>n;  while  a  smaller  quantity  in  an  insolubk  stale. 
ud  therefore  very  conspicuous,  is  likely  to  receive  from  him  a  laiger 
share  of  attention  than  its  slight  importance  demands. 
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Prftipltatim  of  Earthy  Phoiphaies  by  IlMt. — It  is  very  important  to 
bear  in  mind  that  the  earthy  phosphates  are  precipitated  from  some 
spedmcDS  of  urine  by  heat  This  precipititc  closely  resembles  that 
which  is  produced,  in  many  specimens  of  albuminous  urine,  upon  the 
application  of  heaL  It  is,  however,  at  once  distinguished  from  albumen 
by  the  addition  of  a  few  drops  of  nitric  acid,  which  instantly  dissolves 
the  phosphate,  while  albumen  is  unaffected  by  it.  Such  a  mistake  has 
many  limes  been  made;  and  I  need  Iiardty  say  bow  important  it  is  to 
avoid  the  possibility  of  such  an  error,  as  it  may  lead  the  practitioner  to 
form  an  unfavourable  prognositt  in  a  case  in  which  there  is  really  no 
cause  whatever  for  anxiety.  The  ornsc  of  this  occasional  precipitation 
of  earthy  phosphate  Is  obscure.  By  Dr.  Rees  it  is  altiibuled  to  an 
excess  of  the  phosphates  being  held  in  solution  by  chloride  of  am- 
moniimi.  X>r.  Brett  considers  tliat  in  these  cases  it  is  dissolved  by 
carbonic  acid ;  while  Di.  Bence  Jones  attributes  this  precipitation  to 
the  excess  of  free  acid  of  the  urine  being  neutralised  by  an  alkali,  or 
by  common  phosphate  of  soda. 

Pbnnpbftic  df  l.lme  (3  Ca  o,  PO^)  exists  in  healthy  urine  dissolved 
in  acids,  in  certain  soils,  or  in  organic  matters.  Phosphate  of  Ume  is 
somewhat  soluble  in  a  solution  of  carbonic  acid,  in  bicarbonates,  and 
in  chloride  of  ammonium.  AUiumcn  and  fibrine  always  retain  a  certain 
quantity,  and  casein  holds  a  large  amount  in  solution,  It  is  foimd  in 
almost  all  the  tissues,  and,  when  separated,  usually  occurs  in  an  amor- 
phous state.  In  urine  it  sometimes  cr>-stallises.  Tht  ash  of  nrine 
contains  between  2  and  j  per  cent  of  tliis  phosphate,  and  that  of 
excrements  upwards  of  la  percent.  It  may  be  obtained  in  quantity 
from_  bones. 

Add  Pbwiphai*  ofUmp  (3  ca  o,  BO,  POj+B  ■«}. — The  existcncc 
of  this  phosphate  in  urine  consuntly,  is  questionable;  but,  as  before 
remarked,  the  composition  of  the  phosphates  is  constantly  altering  ;  and 
an  acid  phosphate  of  lime  is  readily  formed  by  the  action  of  an  o^anic 
acid  on  the  neutral  phosphate  of  lime. 

riiMpbaic  of  ADunenU  mkI  aaviieiilB,  Trlplr,  or  AninionUic*-Xac> 
nFttian,  Ph«>vhntv  (mm.  o.  s  Mm  o,  ro^+ia  Ho).— The  presence  of 
llus  Sitll,  which  is  frcqucndy  met  with  in  the  animal  fluids,  usually 
depends  upon  dccom[K>''ition  having  commenced,  in  which  case  the 
ammonia  set  free  combines  with  tlic  phosphate  of  magnesia  to  form  the 
triple  phosphate.  At  the  same  time  there  can  be  no  doubt  that  crystals 
of  triple  phosjihalc  are  sometimes  found  in  acid  urine — not  merely 
forming  a  pellicle  which  alone  is  alkaline,  while  the  fluid  beneath  retains 
lis  acidity  (Thudichuni) — but  as  a  distinct  deposit,  leaving  a  clear 
supernatant  6uid,  Lehmann  and  other  obsen'crs  doubt  the  corrccmess 
of  this  observation ;  but  the  fact  has  been  observed  in  this  country 
several  times,  and  I  have  noticed  it  myself  more  tlian  once  or  twice. 
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It  is  quite  possible  that  the  acid  reaction  may  depend  upon  chloride  of 
ammonium,  or  some  other  sail  which  reddens  litmus,  and  not  upon  the 
existence  of  free  add. 

Crj-stals  of  triple  phosphate  arc  slightly  soluble  in  pure  water.  It  ts 
generally  sLUed  that  triple  phosphate  is  insoluble  in  solutions  of  am- 
moniacal  salts,  but  Fa-scnius  has  shown  that  this  statement  is  erroneous. 
He  finds  that  i  part  of  triple  phosjihatc  requires  is,i<>i  of  pure  HO, 
44.330  of  liquor  ammonia,  15,627  of  NH,  CI  with  free  NHj,  and  only 
7,548  of  NHtCl  alone,  for  solution.  Crystals  of  triple  phosphate  give 
bcautiliil  colours  when  examined  witli  a  ray  of  polarised  light. 

rnoa^ate  or  MacncKiii  (s  Mc  o,  ras,+s  An.). — This  phosphate  is 
fimnd  in  considerable  quantity  in  the  urine  of  certain  herbi^'orous 
animaU,  and  it  appears  to  be  a  constituent  of  certain  urinary  calcuU. 
It  is  doubtful  if  it  is  often  present  in  human  urine ;  but  Robin  and 
Verdeil  have  discovered  it  in  several  organs,  and  also  in  morbid  pro- 
ducts. In  animal  fluids  generally,  the  phosiJhate  of  magnesia  combines 
with  ammonia,  forming  the  salt  which  has  just  been  described.  Whca 
discussing  the  deposits  of  phosphates,  part  IV,  I  shall  ttave  to  revert 
to  this  subject 

■IrroMvpleal  dMrartcn  of  Ibr  Kaitlijr  Pliuaphain. — The  phosphate 
of  lime  is  usually  deposited  from  urine  in  an  amorphous  form.  Under 
the  microscope,  even  when  the  highest  powers  are  employed,  the 
deposit  when  first  formed  is  found  to  consist  of  minute  granuJes.  Stx 
plates  in  part  IV.  Occasionally  it  occurs  as  round  or  oval  particles  of 
a  high  refractive  power.  Sometimes  two  of  these  small  particles  arc 
connected  together,  and  produce  a  crystal  of  the  dumb-bell  form.  They 
vary  miich  in  size,  but  are  usually  very  small 

After  some  time  has  elapsed,  the  amorphous  granubr  deposit  of 
phosphate  of  lime  assumes  a  crystalline  form.  Dr.  Hassall  has  found 
that  the  crystals  fonnerly  regarded  as  a  rare  form  of  triple  phosphate  are 
really  composed  of  phosphate  of  lime.  Dr.  Bence  Jones  has  also 
obtained  crystabi  of  phosphate  of  lime  from  urine  by  adding  chloride  of 
calcium,  and  Dr.  Roberts  has  written  a  paper  on  tlie  same  subject  I 
have  found  that  beautiful  crystals  of  phosphate  of  lime  can  always  be 
obtained  by  allowing  solutions  of  phospiiatc  of  soda  and  chloride  of 
csddum  in  glycerine  gradually  to  mix  together.  In  this  manner  very 
peifixt  crystals  may  be  produced.  Many  days  may  elapse  before  large 
crystals  arc  formed. 

The  phosphata  cf  mofftma  and  ammonia  crystalUse  in  several  dif- 
ferent forms,  which  seem  to  be  determined  by  a  slight  change  in  drcum- 
staoces.  The  first  is  the  stellate  form,  which  occurs  when  ammonia  is 
added  to  healthy  human  urine.  The  crystal  consists  of  from  four  to 
five  feathery  rays,  with  a  minute  oval  mass  situated  at  the  origin  of  each 
my  from  the  centre.  These  crystals  gradually  assume  llie  more  cotmmm 

u  3 


lfi4 


ESTIMATION  OF  PHOSPHATES. 


I 
I 


fonn  of  the  triple  phosphate :  secondly,  that  of  a  heautJful  triangular 
prism,  with  obliquely  truncated  extremities.  Great  variation,  however, 
is  observed  m  the  form  of  these  crystals ;  sometimes  they  appear  almost 
square ;  and  frequently  they  might  be  mistaken  for  ociahedra,  in  con- 
sequence of  the  approximation  of  the  obliquely  truncated  ends,  and  the 
shortening  of  the  intermediate  portion  of  the  cr)-8tal.  Prisms  or  knife* 
rest  trjslals  of  triple  phospliatc  are  represented  in  pi.  X,  fig.  3.  The 
feathery  crj-stals  of  triple  phosphate  are  represented  in  the  "  Illus- 
trations of  Urinary  Ocposits,"  Part  IV.  After  standing  for  some  time, 
tiic  mys  alter  in  shape,  and  gradually  little  triangular  crystals  begin  to 
make  their  appearance.  After  the  lapse  of  some  days,  they  are  entirely 
converted  into  the  ordinary  triangular  cr)'!ilals.  Other  forms  of  triple 
phosphate  crystals  are  described  and  figured  under  the  head  of  urinary 
liepvsils,  part  IV. 

e>tlnmtlon  of  the  CKnhr  and  Alkaline  P1»i*pliaie*. — The  earlky 
thosphaUs  {phosphate  of  lime  and  pkosphaie  0/  magntsia)  are  caaily  de- 
tected by  ammonia.  If  a  few  drops  of  solution  of  ammonia  are  added 
to  a  siiecimen  of  healthy  urine,  a  turbiHity  is  soon  observed,  owing  to 
the  precipitation  of  phosphate  of  lime  in  an  amorphous  form,  and  triple 
or  ammoniaco-magnesian  phosphate  in  floccutent  snow-like  crystals, 
which  increase  in  sine  for  some  time  after  their  firet  precipitation. 
Stirring  favours  the  separation  or  the  phosphates  ;  but  the  form  of  the 
crystals  must,  of  course,  be  studied  in  a  mixture  which  has  been  allowctl 
to  remain  quiet.  If  it  is  required  lo  estimate  the  |>roportion  of  these 
earthy  phosphates,  it  is  only  ncccsKiry  to  separate  them  by  filtration, 
after  standing  for  a  few  hours,  to  wash  them  wth  ammoniacal  water, 
ignite  in  a  platinum  capsule,  and  weigh  the  ash. 

Aikaline  Phosphata.—'Vhi  phosphoric  acid  combined  with  the 
alkalies  may  be  precipitated  from  the  fluid  filtered  from  the  earthy  phos- 
phates by  the  addition  of  a  salt  of  lime  or  magnesia,  when  an  insoluble 
deposit,  composed  of  phosphate  of  lime  or  phosphate  of  ammonia  and 
magnesia,  is  produced.  If  it  is  desired  to  ascertain  the  quantity  of 
alkaline  phasphatcs,  it  is  only  necessary  to  filter  the  precipitate,  dry,  _ 
ignite,  and  weigh  it.  From  the  phosphate  of  lime  or  phosphate  of  mag-  I 
ncsia  it  is  easy  to  calculate  the  proportion  of  phosphoric  add  present ; 
hut,  for  ordinur)-  purposes,  it  is  enough  to  consider  the  weight  as  corres- 
ponding to  the  quantity  of  alkaline  phosphates  present  in  the  urine, 
the  results  of  different  analyses  being  thus  rendered  comparable. 
llie  volumetric  mcthotl  of  estimation,  in  which  the  phosphate  is 
precipitated  by  nitrate  of  uranium  has  been  described  in  jiage  106.  ■ 
Nitrate  of  silver  produces  in  urine  a  yellow  precipitate  of  tribasic  phos- 
phate of  silver,  which  is  soluble  both  in  excess  of  ammonia  and  also  in 
nitric  acid.  Upon  adding  a  few  drops  of  the  former  to  the  yellow 
deposit  in   the    test-tube,  it    instantly  dissolves.     If  nitric    acid,   just 
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saflkicnt  to  neiitralist  the  ammonia  present,  be  added,  the  yellow  preci- 
pitate reappears;  but,  wKen  one  drop  more  falls  in,  it  is  immediately 
redbsolved.  This  might  be  repeated  many  times.  The  precipitate  of 
Mfride  of  silver  is  quite  imoiubf^  in  nitric  acid,  ahhough  soluble  in 
anuDODia ;  so  that,  in  testing  for  chloride  of  sodium  in  urine,  it  is 
always  important  to  add  a  few  drops  of  nitric  add,  to  prevent  the 
precipitation  of  the  phosphate  of  silver. 

jUkaiin*  suipbaie*.— Ualike  the  phosphates,  the  sulphates  arc  pre- 
sent in  very  small  quantities  in  the  Quids  of  the  body  generally.  The 
orine,  however,  contains  a  large  quantity.  This  class  of  salts  is  not 
present  in  the  milk,  bile,  or  gastric  juice.  The  blood  contains  only 
•»o  per  i,ooo;  while,  in  healthy  urine,  sulphates  exist  in  the  proportion 
of  from  3  to  7  parts  per  r,ooo. 

The  proportion  of  sulphates  undergoes  a  considerable  increase 
after  violent  exercise,  and  under  the  influence  of  a  purely  animal  diet 
— conditions  under  which  the  urea  suffers  a  considerable  augmentation. 
In  fact,  in  all  those  states  which  are  associated  with  an  increased 
fomialion  of  urea,  a  large  proportion  of  sulphates  will  also  be  observed. 
It  would  appcir  that  the  oxygen,  hydrogen,  carbon,  and  nitrogen  of  the 
albuminous  substances,  arc  eliminated  in  the  form  of  urea ;  while  the 
sulphur  is  removed  in  the  state  of  sulphuric  acid. 

Dr.  Bence  Jones's  experiments  have  shown  that  both  vegetable  and 
animal  food  increase  the  proportion  of  sulphates  in  the  urine.  When 
sulphuric  acid,  sulphur,  or  sulphates  are  taken  internally,  the  amount  of 
ibcse  salts  is  augmented.  .Such  facts  prove  that  the  sulphates  found  in 
the  urine  are  in  great  part  formed  during  the  disiDtcgratioii  of  tissues. 
They  must  be  regarded  as  excrementitious,  and  are  probably  not  con- 
cerned in  nutrition. 

The  sulphuric  acid  eliminated  in  the  urine  occurs  in  the  form  of 
stOphate  of  potash  and  so<la. 

The  urine  contains  about  3-5  grains  per  1,000  of  sulphate  of  potash, 
and  about  j-o  grains  of  sulphate  of  soda.  About  thirty  grains  of  sul- 
phuric add,  corresponding  to  about  fifty-seven  grains  of  the  mixed 
sulphates,  are  excreted  by  a  healthy  man  in  twenty-four  hours. 

The  sulphates  present  in  the  urine  are  all  soluble,  like  the  alkaline 
phosphates ;  and,  in  order  to  prove  their  presence  in  a  Quid,  it  is  only 
necessary  to  add  some  salt,  the  base  of  which  forms  an  insoluble  pre- 
cipitate with  sulphuric  acid.  Baryta  salts  are  the  most  convenient  for  this 
purpose.  Either  the  nitrate  of  baryta  or  the  chloride  of  barium  may  be 
employed.  In  testing  for  sulphates  in  urine,  it  is  necessary  to  add  a 
httic  free  nitric  or  hydrochloric  acid  prenous  to  the  a<ldition  of  the  bar)-ta 
salt,  in  order  to  prevent  the  precipitation  of  a  phgsphatt  as  well  as  a 
mlfihai^  of  baryta.  The  former  is  very  soluble  in  free  acid  ;  the  latter 
quite  insoluble.     If  the  quantity  of  sulphate  is  to  be  estimated,  it  is 
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necessary  to  tioil  the  mixture,  or  to  drop  the  baryta  salt  into  the  boiling 
solution ;  otlierwise  the  precipitated  sulphate  of  baryta  will  pass 
through  the  pores  of  the  filter.  The  phosphoric  acid  may  be  estimated 
in  the  dear  fluid  wliich  passes  through  the  filter,  by  the  addition  of 
ammonia,  which  throws  down  phosphate  of  barjta.  The  contact  of  the 
air  must,  irv  this  case,  be  avoided. 

Buijibate  or  Lime  has  not  been  detected  in  human  urine,  but  it  has 
been  found  in  that  of  animals,  and  is  a  constituent  of  some  urinaiy 
calculi.  I  have  seen  crystals  of  sulphate  of  lime  in  the  urinifcrous  tubes  ; 
and  it  is  probable  that  it  may  be  present  in  the  urine,  in  some  cases,  in 
appreciable  quantity.  Traces  of  sulphate  of  lime  are  found  in  the 
blood.  It  is  found  in  the  pancreatic  juice  which  has  been  kept  for  a 
few  hours  in  a  warm  place,  to  (avour  decomposition  of  some  of 
organic  materials. 

carbonBtca. — Carbonate  of  soda  ts  not  usually  reckoned  &s  a 
stitacnt  of  healthy  urine,  as  its  presence  is  enrirely  dependent  upon  the 
kind  of  food  which  the  person  has  taken.  For  instance,  carbonate  of 
soda  will  often  be  found  in  the  urine  after  large  quantities  (rf  fruit  have 
been  eaten,  in  coti»;quence  of  the  salts  of  the  vegetable  acids  becoming 
converted  into  carbonates  during  thor  passage  through  the  organism. 
In  the  urine  of  herbivorous  animals,  alkaline  carbonates  are  found ; 
and  frequently  the  carbonate  of  lira,e  is  also  present  In  the  urine  of 
rodents,  these  salts,  particularly  the  latter,  arc  abundanL  Moreover, 
carbonate  of  soda  may  actually  have  been  present  in  the  urine,  although 
it  cannot  be  detected  in  the  ash ;  for,  if  common  phosphate  of  soda  be 
heated  with  carbonate  of  soda,  the  carbonic  acid  is  expelled,  and  the 
tribasic  phosphate  of  soda  remains.  On  the  other  hand,  a  carbonate 
amy  be  detected  in  the  ash,  although  none  was  present  in  the  urine,  in 
consequence  of  the  decomposition  of  urates,  oxalates,  &c.,  during 
incineration. 

Tvvilnc  for  cu-boaat«.^The  presence  of  carbonic  acid  is  very  easily 
recognised,  by  the  ctfcrvescence  set  up,  immediately  a  little  dilute  acid  is 
added  to  the  asb  The  best  plan  to  test  for  carbonate  in  the  aah  is  the 
following.  A  small  jrortion  of  the  dry  ash  is  placed  on  a  glass  slide, 
and  covered  lightly  with  an  ordinary  square  of  thin  glass.  A  drop  of 
acid  is  then  allowed  to  fall  on  the  glass,  so  that  it  will  gradually  pass 
between  the  glasses  by  capillary  attraction,  ajicl  come  into  contact  with 
the  salt.  If  any  bubbles  of  gas  escape  in  consequence  of  the  action  of 
the  acid,  they  will  be  confined  beneath  the  thin  glass,  and  one  cannot 
fail  to  see  them.  If  they  be  very  small,  the  sjwrimen  may  be  subjected 
to  microscopical  examination.  In  this  manner,  the  slightest  trace  of 
carbonic  acid  can  hardly  escajic  notice. 

If  the  quantity  of  carbonate  is  to  be  estimated,  the  ash  must  be 
placed  in  a  little  apparatus,  from  which  the  gas  13  conducted  by  a  tube 
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into  another  vessel  containing  lime  or  bar>'ta  water ;  or  it  may  be  caused 
to  pass  through  the  potash  apparatus  used' in  organic  analysis.  From 
the  weight  of  the  carlwnate,  that  of  the  carbonic  add  is  easily  calculated. 
In  the  last  case,  its  weight  is  obtained  directly. 

cbi«ri«e  of  nodiiim  (Kaci). — Common  salt  13  always  present  in 
healthy  urine,  although  tl)e  proiwrtion  is  liahle  lo  grrat  variation,  owing 
to  the  circumsunce  that  ihe  chloride  of  sodium  is  always  derived  from 
the  food.  The  importance  of  this  substance  to  the  organism  is  suHi- 
ricnily  proved  by  the  factlhatall  kindsof  food  containacerlaiu  quantity, 
and  almost  every  specimen  of  wattT  holds  some  proportion  in  solution. 
Again,  it  is  well  known  that  the  health  of  animals  deprived  of  the  proper 
amount  of  salt,  deteriorates.  1 1  is  to  be  detected  in  nearly  all  the  tiswes 
of  the  animal  body,  and  is  found  in  large  quantity  wherever  cell-develop- 
ment is  actively  going  on.  Tliis  is  true  both  with  regard  to  healthy 
tissues  and  morbid  growths.  Common  salt  crystallises  in  cubes;  but, 
in  the  presence  of  urea  and  some  other  organic  substances,  it  assumes 
the  form  of  a  regular  octahedron.  As  is  well  known,  it  is  readily  soluble 
in  water  (51*34  parts  ia  loo},  diffuses  itself  rapidly  through  a  large 
bulk  of  fluid,  ,and,  in  a  dilute  state,  permeates  tissues  with  great 
facility. 

Besides  common  salt,  urine  also  contains  a  certain  quantity  of 
chloride  of  [Kitassium. 

QtMutliiy. — Healthy  urine  contains  from  three  to  eight  grains  of 
chloride  of  sodium  in  1,000;  the  solid  matter,  about  6  per  cent ;  and 
the  fixed  salts,  about  35  per  cent,  or  more.  Under  ordinary  circum- 
stances, from  100  lo  300  grains  of  salt  are  removed  from  tlie  body  in 
twenty-four  hours ;  but  the  proportion  is  influenced  by  a  great  variety 
of  circumstances,  and  is  especially  affected  by  the  quantity  of  fluids  taken. 
Dr.  Parkes  estimates  the  quantity  of  chlorine  at  from  93  to  1 14  grains  in 
twentj-four  hours.  The  amount  is  very  variable  in  diflcrcnt  individuals^ 
acceding  to  the  proportion  of  salt  taken  with  the  food.  The  secretion 
of  chloride  of  sodium,  as  would  be  supposed,  attains  its  maximum  a  few 
bour^  after  a  meal,  .ind  but  little  is  eliminateil  during  the  night. 

DeUchan. — Chloride  of  sodium  is  very  easily  detected  in  urine.  It 
u  only  necessary  to  acidulate  the  specimen  with  a  few  drops  of  nitric 
acid,  and  then  add  nitrate  of  silver.  The  while  precipitate  of  chloride 
of  silver  is  quite  insioluble  in  nitric  acid,  but  soluble  in  ammonia.  In 
order  to  make  a  quantitative  detennination,  the  chloride  of  silver  is 
lo  be  dried;  and  it  should  be  fused  in  a  poraiain  capsule  before 
being  weighed.    The  volumetric  process,  howe\'er,  is  the  most  accurate, 

p.  99. 

Cirtutnstanta  afetting  the  Extrdion  of  5iiA— Chloride  of  sodium 
is  not  formed  in  the  organism,  but  seems  to  exert  some  important  and 
beneAcial  effects  during  its  passage  through  the  tissues;  and  whcno'er 
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the  nutritive  changes  arc  very  active,  there  seems  to  be  an  unusual 
demand  for  chloride  of  suOiuin.  But  the  precise  part  which  the  sub* 
stance  plays  is  at  present  unknow-n.  The  quantity  of  salt  excreted  in 
the  urine  undergoes  great  changes  In  certain  diseases.  The  proportion 
also  varies  considerably  from  day  to  day,  under  the  influence  of  an 
ordinary  diet  in  licaltli ;  and  the  ingestion  of  large  quantities  of  water 
causes  the  climinalioti  of  a  greatly  increased  araounl  of  common  sail. 
Thus,  in  one  experiment,  continued  for  four  days,  the  following  results 
were  obtained  :  during  the  first  three  days,  about  thirty-six  ounces  of 
urine  were  passed  per  diera;  the  specific  gravity  varied  from  1,015  ^ 
1,024.  "^^^  ^^  quantity  of  solid  matter  passed  in  twenty-foui  hoars 
was  about  750  grains,  and  tlie  cliloride  of  sodium  amounted  to  tfj 
grains.  On  the  fourth  day  a  large  quantity  of  water  was  taken  ;  358^ 
ounces  of  urine,  of  specific  gravity  1,003,  were  passed,  containing  a 
total  of  1 124*48  grains  of  solids,  and  233'S  grains  of  chloride  of  sodium. 
The  phosphoric  acid  was  diminbhed,  and  the  sulphuric  acid  was 
increased  by  upwards  of  one  third. 

ntM,  and  Potasli  (KftO  K  Ko). — In  healthy  urine  but  a  very  small 
quantity  of  potassium  is  present  in  the  fonu  of  chloride;  but  of  soda 
salts  there  is  a  large  proportion.  The  potash  salt*,  as  v-ns  first  pointed 
out  by  Uebig,  are  found  in  considerable  quantities  in  the  muscles,  while 
the  soda  salts  predominate  in  the  blood.  Although  pho-tphatc  of  potash 
be  taken  in  the  food,  tlic  corres[)onding  soda,  salt,  which  is  necessary  to 
the  blood,  is  still  found  in  that  fluid;  and  there  ran  be  no  doubt  that, 
in  the  organism,  the  chloride  of  sodium  is  decomposed  by  the  phos- 
phate of  potash — a  phosphate  of  soda  and  a  chloride  of  potassium 
being  formed. 

To  separate  the  sodium  from  the  potassium  in  uiine,  a  somewhat 
tedious  analysis,  of  which  I  will  just  give  a  rough  outline,  is  neces- 
sary. After  destroying  the  organic  matter  by  ignition,  the  whole  of  the 
phosphoric  and  sulphuric  acids  are  removed,  and  the  potassium  and 
soilium  converted  into  chlorides.  A  solution  of  bichloride  of  platinum  is 
then  added,  and  a  cliloridt!  of  potassium  and  platinum,  and  a  chloride  of 
sodium  and  platinum  are  formed.  The  {kotas^ium  salt  is  most  insoluble, 
and  separates  after  a  tinic  in  the  form  of  small  octahedra,  which  do  not 
polarise  light.  These  iiuybe  seiwiratcd  by  filtration.  The  sodium  salt 
remains  in  solution,  and  may  be  obtained  in  tlie  form  of  crystalline 
needles  by  concentrating  the  solution.  These  crystals  cjdiibit  the  most 
heautifiit  colours  when  a  ray  of  polarised  light  is  transmitted  througli 
them. 

Lime  (cao)  may  be  detected  in  urine  by  dissolving  the  salts  in 
acetic  acid,  and  adding  a  little  oxalate  of  ammonia  to  tlie  filtered  solu- 
tion. Oxalate  of  lime  is  precipitated  as  a  white,  granular  powder, 
which  passes  throu^  the  pores  of  a  Alter,  unless  the  mixtuie  be  bailed 
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previous  to  filtration.  As  already  tncntioned,  time  occius  in  urine  as  a 
phosphate,  and  occasionally  as  a  caibouate.  The  latter  forms  a  urinary 
calculus  wry  rarely  met  with  in  man,  but  not  uncouuncn  in  some 
herbivorous  animaU.  The  urine  of  the  horse  always  contains  a  number 
of  spherical  masses,  composed  of  carbonate  of  lime,  which  may  be 
regarded  as  microscopic  calculi.  It  has  been  proved  by  Mr.  Kainey 
that  the  sphcHoil  form  which  cryst-illinc  matttr  sometimes  assumes, 
depends  upon  ihe  presence  of  viscid  sulis.tanne  in  the  soliition  which 
contains  the  crystalline  matler.  These  spherical  crystals  of  carbonate  of 
lime,  so  constantly  found  in  horse's  urine,  may  be  exactly  imitated  by 
caosing  carbonate  of  lime  to  crystallise  artihdally  &om  gum  water  or 
other  viscid  fluids.     "The  mode  of  formation  of  shell*,"  &c 

■mvBnla  ixr*)  niuitt  be  precipitated  as  ammoniaco-nmgnesian 
phosphate,  from  a  concentrated  solution  of  the  salts  after  the  separation 
of  the  L'me.  The  fluid  should  be  evajMirated  lo  a  small  bulk,  and 
when  quite  cold  a  tittle  of  the  solution  of  phosphate  of  amh  should  be 
added  to  ahe  mixture,  rendered  alkaline  by  the  previous  addition  of 
ammonia. 

The  solution  should  be  stirred  in  all  cases,  for  by  this  means  a  pre- 
cipitate can  often  be  produced,  although  befocc  not  the  slightest  turbidity 
was  observable. 

■■va  (Ft).— Traces  of  iron  may  be  detected  in  healthy  urine  if  a 
large  quantity  of  the  secretion  be  operated  upon.  Like  many  other 
mineral  substances,  iron  passes  off  In  small  quantities  in  the  urine,  and 
is  generally  found  in  the  urine  of  persons  taking  preparations  of  iron. 
Dr.  Harley  has  shows  that  iron  is  a  constituent  of  one  of  the  colouring 
matters  of  the  urine.     ( Uramaiine.) 

aiuca  010,), — Berxelius.  many  years  ago.  demonstrated  the  presence 
o(  si/itu  tuu/,  or  silica,  in  urine.  Mcic  traces  are  met  with  in  the  ash 
after  the  removal  of  the  salts  insoluble  in  water,  by  the  addirion  of  strong 
nitric  acid.  The  silica  remains  undissolved.  This  substance  is  derived 
prindpally  from  wheat,  which,  like  other  plants  belonging  to  the  oerealia, 
contains  a  considerable  proportion  of  silica.  Silica  has  been  occasionally 
met  with  in  urinary  calculi,  in  apjireciable  quantity. 

AlnmlMi  (jU,Ot). — It  has  been  stated  by  authorities  that  this  sub- 
slaoce  does  not  [oss  off  from  the  system  in  the  urine  at  all ;  but  from 
several  observations  whicli  1  mode  some  years  since,  and  which  I  have 
lately  repeated,  I  have  been  led  to  conclude  that  it  is  very  commonly 
present  in  the  ash  of  urine.  The  alumina  detected  in  the  urine  is  in 
great  part,  if  not  entirely,  derived  from  the  alum  taken  in  the  bread. 
Some  time  since,  while  in  the  habit  of  eating  pure  home-made  brea<i,  I 
was  unable  to  detect  the  presence  of  this  substance  in  the  manner  pre- 
sently to  be  described  ;  but  afterwards,  when  my  diet  consisted  of  baker's 
bread,  I  found  very  decided  indications  of  its  presence. 
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The  test  which  has  been  employed  is  the  ordinary  blow-pipe  test  A 
tittle  of  the  fixed  saline  resifluc,  which  has  been  perfectly  decarbonised, 
is  moistened  with  a  solution  of  nitrate  of  cobalt,  and  hcate<!  padually  in 
the  blowpipe  flame  to  a  bright  red  heat.  If  alumina  be  present,  the 
bead,  upon  cooling,  is  found  to  he  of  a  beautiful  ^r^A/  t^ue  colour.  As 
is  well  known,  there  is  great  difficulty  in  separating  phosphate  of  alumina 
from  phosphate  of  lime;  and  the  ordinary  process  of  analysis  is  not 
sufficiently  delicate  to  delect  tliis  substance  in  the  small  quantity 
in  which  it  ordinarily  occurs  in  the  ash  of  urine.  ^Vhen  the  ash  con- 
tains as  much  as  one-fiftieth  part,  however,  I  have  been  able  lo  detect 
it  by  the  Iif]uid  tests.  The  blow-pipe  test,  above  referred  to,  is  not 
without  objection,  inasmuch  as  any  bead  containing  phosphates  exhibits 
ft  blue  colour  when  heated  in  the  blow-pipe  with  nitrate  of  cobalt  'l"he 
blue  colour  produced  is  certainly  vciy  cHfftTent  \a  that  developed  when 
alumina  is  prescnL  A  bead,  consisting  of  phosphates  of  soda,  lime,  and 
magnesia,  gave  a  ver)'  dull  grayish  blue  colour  with  the  cobalt ;  but, 
when  the  slightest  trace  of  alumina  was  added,  a  very  bright  and  decided 
colour  resulted.  I  have  applied  this  test,  therefore,  to  the  urine  salts 
before  and  after  alum  was  taken  in  the  food.  In  the  first  case,  the  blue 
lint  was  very  undecided,  or  was  not  at  all  manifested,  while  in  the  last  it  ■ 
was  bright  and  distinct. 

At  a  time  when  I  was  taking  home-made  bread,  perfectly  free  from 
alum,  I  examined  the  urine.  The  ash  was  tested  for  alumina,  with 
nitrate  of  cobalt,  in  the  usual  manner,  but  only  a  faint  blue  colour  was 
produced.  Immediately  after  c%-acuating  the  bladder  (iz,  noon),  five 
grains  of  alum  were  taken,  dissolved  in  an  ounce  and  a  half  of 
distilled  water.  At  6  p.m.,  about  fifteen  ounces  of  urine  were  passed. 
A  portion  of  this  was  e^'ajwrated  to  dryness,  and  the  residue  incinerated 
and  decarbonised.  .\  small  quantit)'  of  the  ash  was  tre-tted  with  nitrate 
of  cobalt,  and  heated  in  the  blow-pipe  flame.  The  bead,  on  cooling, 
was  of  3  very  bright  blue  colour.  This  experiment  was  repeated,  with 
tbe  same  result  A  similar  reaction  is  met  with  in  a  great  many  s\kcx- 
mens  of  ash  obtained  from  the  urine  of  hospital  patients.  Although  this 
is  not  a  perfectly  accurate  test,  it  indicates  the  presence  of  alamina  in  ■ 
some  specimens  of  urine  in  which  one  would  expect  a  salt  of  this  base  to 
be  present ;  while,  in  urine  which  was  perfectly  free  from  alumina,  no 
indication  of  its  presence  was  afforded  by  the  test.  I  thmk,  therefore, 
if  the  cobalt  test  be  employed  carefully,  it  is  worthy  of  more  trtm  than 
most  chemists  seem  disposed  to  place  in  it.  A  fiirthcr  scries  of  researches 
is  required  to  prove  the  proportion  of  alumina  removed  in  the  urine  to 
thai  which  escapes  by  the  intestinal  canal,  when  salts  of  this  base  are 
taken  with  the  food,  But  I  think  there  can  be  little  doubt  that  a  cer- 
tain amount  of  this  substance  is  really  carried  olf  in  the  urine.  The 
urine  salts  of  most  persons  give  a  very  decided  reaction,  indicating  the 
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.•presence  of  tWs  substance,  a  considerable  quantity  of  which  is  taken 
■with  many  kinds  of  bread.  Although  there  are  many  objections  to  mix- 
ing alum  with  the  bread,  and  the  i)ractir4:  ought  clearly  to  be  put  on  end 
to,  I  am  not  aware  that  any  deleterious  effects  have  been  produced  by 
its  introduction.  Some  have  attributed  habitual  constipation  to  this 
cause. 

It  is  necessary  that  the  student  should  be  acquainted  with  the  prin- 

characters  of  the  most  important  inorganic  saUs  of  urine ;  and  it 

been  considered  desirable  to  give  the  following  short  course  of 

emacic  analysis.    When  it  is  required  to  estimate  the  proportion  of 

chlorides,  phosphates,  or  sulphates,  quantitatively,  the  voltunetric  pro- 

will,  however,  be  found  the  most  accuratt^  as  well  as  the  roost 
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onmnic  cotmiita«auk^-i.  In  the  first  place,  the  reaction  and  spe- 
cific gravity  of  the  specimen  are  to  be  taken,  and  any  general  points 
noticed,  pp.  117,  93. 

2.  Two  portions  of  urine  (500  or  r.ooc  grains)  are  to  be  placed  in 
ffcparate  porcelain  capsules,  and  evaporated  to  drj-nesswith  the  cautions 
previously  given,  p.  92.  In  the  first  portion,  A,  the  or^ank  comtituetiis 
arc-to  be  estimated ;  in  the  second,  B,  the  proportion  of  sa/it  is  to  be 
ascertained.  A,  when  dry,  is  to  he  weighed ;  and  thus  the  quantity  of 
water  is  obtained.    Tlie  residue  is  known  to  be  quite  dry  when  twQ 

ssive  weighings  exactly  correspgnd.  The  soUd  matter  is  to  be 
treated  with  successive  portions  of  boiling  alcohol,  until  nothing  more 
is  taken  up.  These  arc  decanted  into  another  basin,  or  passed  through 
a  filter ;  and  the  alcoholic  solution,  containing  urea  and  extractives,  is 
to  be  evaporated  nearly  to  dr^-ness.  This  alcohol  extract  is  C;  the 
residue  insoluble  in  alcohol  is  IX 

C.  The  alcohol  extract  is  to  be  treated  with  a  few  drops  of  water, 
and  placed  over  the  water-bath.  Crystals  of  oxalic  acid  are  to  be  added 
until  they  arc  no  longer  dissolvecl.  It  is  important  to  add  excess  of 
oxalic  acid  crystals.  A  drop  of  the  solution  may  be  placetl  on  a  glass 
slide,  and  the  crystals  of  oxalate  which  form,  subjected  to  micro- 
scopical cxamioation,  Illustrations  of  Urine,  pL  IV,  The  mixture  is 
allowed  to  cool,  and  the  impure  cr)'st.ils  of  oxalate  of  urea  with  excess 
of  oxalic  acid  ore  to  be  slighdy  washed  with  ice-cold  water,  and  pressed 
between  folds  of  bibulous  paper,  to  absorb  the  extractive  matters.  The 
ciystals  arc  to  be  rcdissolved  in  a  small  quantity  of  water,  placcil  in  a 
half-pint  beaker,  and  caiboiuiie  of  lime  added  until  eifervescence  has 
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entirely  ceasc<l.     After  the  mixture  has  been  allowed  to  stand  for  some 
time,  it  is  to  he  chruvm  u^ion  a,  filter. 

The  solution  separated  from  the  oxalate  of  lime  consists  of  una  with 
a  little  colouring  matter.  It  is  to  be  carefully  evaporated  to  dryness, 
and  weighed.  If  the  residue  is  not  entirely  soluble  in  alcohol,  it  con- 
tains impurity  which  must  be  deducted  from  the  weight  of  the 
vrva. 

Or,  the  alcohol  extract,  C,  may  be  treated  with  a  few  drops  of  water, 
so  as  to  form  a  thick  syrup  ;  and  nitric  acid  added  by  drops,  while  the 
basin  which  contains  the  extract  is  plunged  in  a.  freezing  mixture.  A 
little  of  the  mixture  should  be  examined  in  the  microsLOjie,  IHusiratiem 
of  Urine,  pi.  Ill,  figs,  i,  a,  3.  When  sufficient  nitric  acid  has  been 
added  to  combine  with  all  the  urea  present,  the  whole  is  to  be  allowed 
to  stand  for  some  time ;  the  crystals  carefully  washed  with  a  very  little 
ice-cold  water,  and  placed  on  a  porous  tile,  in  order  that  the  excess  of 
nitric  acid  and  the  extractive  matters  may  be  absorbed.  The  crystals 
of  nitrate  of  urta  which  remain,  are  to  be  carcfiilly  dried  and  weighed. 
133  grs.  of  tlie  nitrate  correspond  to  60  grs.  of  pure  urea. 

D.  The  residue  insoluble  in  alcohol  is  to  be  treated  with  boiling 
water  and  thrown  upon  a  filter.  There  remain  upon  the  filter,  mtuus 
from  the  bladder  and  other  parts  of  the  urinary  mucous  membrane; 
uric  add;  phospfiaU  of  Ume ;  and  ammmiaco-tna^usian  ph/fsphaU^  with 
a  mere  trace  of  silica.  This  residue  is  to  be  carefully  dried  and  weighed. 
It  is  then  to  be  incinerated ;  and,  after  the  ash  has  been  completely 
decarbonised,  its  weight  is  to  be  deducted  from  that  of  tlie  rcMdue 
insoluble  Id  alcohol;  and  thus  the  proportion  of  uric  acid  and  vesical 
mucus  is  ascertained.  By  deducting  the  united  weight  of  all  these  dif- 
ferent substances— urea,  uric  add,  mucus,  and  earthy  phosphate— from 
the  sobd  matter,  we  calculate  the  quantity  of  cxtrairtive  matter 
present. 

inersaiue  aalta. — The  portion  of  urine  B,  p.  171,  is  also  to  be 
evaporated  to  dryness,  and  the  dr>'  residue  incinerated  in  a  large  plati- 
num  capsule,  and  maintained  at  a  dull  red  beat  until  it  is  perfectly 
decarbonised,  and  nothing  remains  but  an  almost  perfectly  white  ash. 
This,  consisting  of  the  fixed  salts,  is  now  to  be  examined  as  follows. 
Boiling  distilled  u-atcr  is  to  be  poured  upon  the  saline  residue,  and  the 
mixture  thrown  upon  a  filter. 

The  solution  contains  the  alkaline  salts. 

The  insolubU  maiter,  consisting  oi pfusphatc  of  Umtf phosphate  efmag- 
ttesioy  and  sUiea,  remains  behind  on  thcy!//fr, 

I.  The  residue  imolublt  in  -water  is  to  be  treated  with  nitric  acid, 
and  boiled  if  necessary.  Silica  remains  undissolved.  If  effervescence 
occurs  upon  the  addition  of  the  acid,  carbonate  of  lime  was  present  in  the 
ash.     Filler;  add  excess  of  ammonia  to  the  filtered  solution,  andrcdis- 
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solve  the  precipitated  phosphates  by  adding  csrcss  of  acetic  acid.  N«tt 
precipitate  the  lime  as  oxalate,  by  the  addition  of  oxalate  of  ammonia. 
If  the  fuantiiy  of  lime  is  required,  the  oxalate  must  be  heated,  exposed 
to  the  action  of  a  dull  red  heat  in  a  platinum  capsule,  and  weijjhcd  as 
carbonate,  after  being  moistened  with  cubonate  of  ammonia  aud  dried 
at  a  moderate  heat 

After  the  separation  of  the  oxalate  of  lime  by  filtration,  concentrate 
the  clear  solution  by  evajioration,  and  add  ammonia  in  excess.  Stir  the 
mixture,  and  set  It  aside,  that  crystals  of  trifle  or  ammonituo-magnaian 
phcsl>haie  may  form. 

a.  The  originai  soiulion,  containing  the  urinary  salts,  soluble  in  water, 
is  divided  into  two  portions,  an,  ib. 

a  a.  The  first  portion  is  acidified  with  nitric  acid,  and  treated  with 
mitrate  of  stiver.  CA/oride  of  silver,  indicating  the  presence  of  chlorine, 
is  precipiiated.  The  chlorine  originally  existed  in  combination  princi- 
palty  with  sodium. 

2  *.  The  second  portion  is  also  to  be  acidified  with  nitric  acid,  and 
an  excess  of  solution  of  nitrate  of  baryta  added  ;  a  precipitate  of  ivA 
ffutte  fff  baryfa,  pronng  the  presence  o5  sulphuric  acid,  occurs. 

The  mixture  is  boiled  and  filtered ;  and,  upon  the  addition  of 
ammonia  lo  the  solution,  p/utspAa/e  oj  taryta,  showing  the  presence  of 
phosphoric  acid,  is  precipitated,  care  being  taken  to  prevent  the  forma- 
tion of  carbonate  of  baryta  by  exposure  to  the  air. 

Next  the  phosphate  of  baryta  is  to  be  separated  by  filtration  ;  and 
the  solution,  which  contains  nitrate  of  baryta,  ammonia,  and  the  fixed 
alkalies,  is  to  be  concentrated.  Excess  of  carbonate  of  ammonia  and 
ammonia  is  to  be  added,  and  ihc  mixture  boilc<l  and  filtered.  The 
solution  is  e\-aporated  to  dryness,  and  tlie  residue  heated  to  redness  in 
a  platinum  or  porcelain  capsule.  The  residue  is  to  be  treated  with 
water,  and  filtered.  The  solution  contains  the  salts  of  the  alkalies, 
potash  and  sothi.  The  former  is  thrown  down  in  the  furm  of  minute 
octahedral  crystals  of  ^fi  potassio-<hloride  of  platinum^  upon  the  addition 
of  a  solution  of  bichloride  of  platinum.  After  stirring,  and  standing  for 
some  time,  these  may  be  filtered  off.  The  solution  contains  the  s^dio- 
thieride  of  platinum.  It  is  to  be  concentrated,  in  order  that  the  beautiful 
acicular  crystals  of  this  substance  may  form. 

Many  of  the  processes  above  described  are  imperfect,  and  likely  to 
give  results  which  are  not  quite  accurate ;  still  the  plan  is  one  which  is 
practically  usefiil.  and,  when  a  series  of  results  is  required,  answers  very 
well  In  the  analysis  of  animal  fluids,  it  is  impossible  to  attain  to 
perfect  accuracy,  owing  to  the  changes  taking  place  in  the  ingredients  of 
the  fluid,  which  are  produced  by  the  analytical  processes  to  which  they 
sre  subjected.  But,  in  such  enquiries,  it  is  more  useful  to  know  the 
change  which  takes  place,  under  various  circumstances,  in  the  quant!- 
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ties  of  the  different  constituents,  ih.-m  to  be  acquainted  with  the  exact 
absolute  proportion  of  each  prescnL 

The  presence  of  the  following  substances  in  the  specimen  of  urine 
submitteil  to  uxamination,  has  been  proved,  and  we  have  ascertained  the 
proportion  of  the  fuUowing  constituents  in  500  or  1,000  grains  of  ttrioe. 

Water 

Solid  nuitec     -.        ... 

Urc*  

fclxtnictirc  tnatlinv  1 

Muctu  an<)  nric  acid         

Earth)- pltLOK;>hatc  and  iilioL        

Fixed  aalU 

Lime  

Mnjrrj^ia      ...  ...  ...  ..,  ___  ._, 

Ptotwh       

S«U         

Chlorine 

PhoKphoric  acid 

Sulphuiic  odd       ...         

The  constituents  not  included  in  the  above  list,  ret^uire  special  pro- 
cesses for  their  (Icmonstratton ;  antl,  as  many  of  them  exist  in  veiy 
minute  (luantity,  it  is  not  desirable  that  the  student  should  attempt  to 
test  Tor  them  in  tlie  small  amount  of  urine  usually  operated  upon.  The 
substances  alluded  to  are  the  following : — 


Creatinine. 

AnmoniL 

Sarcinc 

Kifipuric  aci(3. 

UrscmfllJBe. 

Irvn. 

UroxanlhiTie. 

AlunfnL* 

Ctrtralic  acid 

} 

? 

Carbonic  acid. 

Dimilaric  acid 

Z<eBdne  1  . 
Tyrosine/ 

Trace*  of  sngar 

f 

The  characters  of  several  of  these  have'  already  been  discussed,  and 
the  methods  for  separating  them  from  the  urine  described. 

•  Not  ncMsarily  present  in  healthy  urine. 

t  In  urine  in  cetmiu  diseases.    Probably  not  in  healthy  utinc 
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PART  III. 
URJNE  IN  DISEASE  AND  ITS  EXAMINATION. 

EXCESS  OR  DEnCIENCY  OF   NOEIMAL  CONSTITUENTS   OF  SOLUBLE 
UATteRS  NOT  FOUND   IN   HBJLLTUV   URINE. 

Morbid  vrtat. — Before  I  describe  m  iletail  the  particular  chanclere 
in  which  a  specimen  of  urini;  may  dilTcr  from  the  secretion  in  its  normal 
sUt^  it  IS  desirable  to  consider  one  or  two  matters  of  general  interest, 
which  can  be  ad^'aIItageousIy  discussed  in  this  place. 

Many  alterations  in  urine,  whidi  have  been  termed  "  morbid,"  really 
depend  upon  increased  or  diminished  acti^Hty  of  the  chemical  changes 
which  occur  in  health.  It  is  often  very  difficult  to  decide  how  far  an 
alteration  in  the  quanbty  or  quality  of  the  constituents  should  be  attri- 
buted to  physiological  changes,  or  referral  to  morbid  actions  ;  and  it  i« 
quite  imjMjssible  to  separate,  by  a  distinct  line,  healthy  from  morbid  pro- 
cesses. An  excess  or  deficiency  of  the  ordinary  normal  changes  must  pre- 
cede, and  may  lead  tOt  disease.  There  arc  many  alterations  in  the  urine, 
depending  upon  a  temporary  derangement  of  those  actions  which  occur  in 
a  sute  (rf  health,  which  would  not  be  properly  described  under  the  tcim 
healthy,  but  which,  nevertheless,  cannot  properly  be  called  morbid.  I 
do  not,  therefore,  attempt  to  divide  accurate/}-  healthy  urine  from  mor- 
bid urine,  and  only  wish  the  arrangements  followed  in  this  work  to  be 
r^ardcd  as  a  sort  of  rough  artificial  division,  adopted  for  convenience 
alone.  Indeed,  all  such  ^divisions  are  quite  artificial ;  and  no  one 
attempts  to  assi^  rigid  and  exact  limits,  even  to  laige  and  important 
branches  of  natural  science,  as  anatomy,  physiology,  histology,  botany, 
nediciDe,  surgery,  &c.,  which  are  ncverthelcsis  treated  of  as  sepamte 
subjects. 

The  functions  of  digestion,  lespiration,  and  circulation  are  intimately 
concerned  in  the  production  of  those  substances  which  are  removed  from 
the  system  in  the  urine.  The  characters  of  the  secretion  are  much 
aifectcd  by  the  state  of  the  skin  .ind  the  action  of  the  Itvcr ;  and  there 
are  many  other  circumstances  which  may  cause  an  altemtion  in  the 
urine,  independently  of  those  numerous  affections  to  which  the  urinary 
organs  arc  exposed.  Disease  of  tlie  secreting  structure  of  the  kidney, 
ot  of  any  pan  of  the  complicated  and  extensive  eScrent  channel  by 
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which  the  urine  is  caniedl  off  from  the  gland,  may  cause  very  important 
alterations  in  the  characters  of  the  secretion.  It  is  of  great  conseqacnce 
to  us,  as  practitioners,  to  know  that  an  examinaiion  of  the  urine  may 
materially  help  us  in  our  endeavours  to  ascertain  the  exact  nature  and 
precise  seat  of  the  derangement  in  cases  of  renal  affections,  and  in  diseases 
of  the  murofis  surface  and  organs  connected  with  the  urinary  apparatus. 
Sometimes  we  are  able  to  diagnose  the  moriiid  altemtion  from  an  exami- 
nation of  the  urine  alone ;  but,  in  almost  all  cases,  such  an  examination 
will  afford  important  information  bearing  on  the  nature  of  the  case. 
Certain  substances,  which  are  ordinarily  eliminated  in  the  urine,  may, 
in  consequence  of  morbid  actions  having  been  set  up,  be  attracted 
to  other  parts  of  the  body,  or  be  eliminated  through  other  chantkels. 
Important  changes  often  occur  after  the  urine  has  been  passed,  and 
may  be  due  to  the  action  of  the  air.  fermentation  caused  by  the  presence 
of  fungi,  and  a  number  of  other  circumstances. 

When  the  kidoiCy  itself  is  affected,  the  morbid  condition  may  be 
temporary  or  permanent ;  and  tliis  can  often  be  ascertained  with  cer- 
tainty by  examining  the  urine.  The  mucous  membrane  of  the  pelvis  of 
the  kidney,  of  the  ureter,  or  of  the  bladder,  may  be  the  scat  of  the 
lesion ;  or,  lastly,  a  certain  effect  may  be  produced  by  the  growth  of 
adjacent  tumours,  by  causing  pressure,  altering  the  structure  of  the 
organs,  &c 

The  ordinary  cmsHtumis  may  he  in  greater  or  less  ])roportion  than 
in  health,  or  certain  soiublt  iubstanca  not  met  with  in  the  healthy  scrrc- 
tion  may  find  their  way  into  the  urine.  As  I  have  befcwe  remarketl,  a  little 
mucus  from  the  urinary  pasMgcs  is  the  only  deposit  which  occurs  in 
health.  In  disease,  insoluble  depcsili  are  commonly  met  with.  Sub- 
stances which  arc  comparatively,  though  perhaps  not  absolutely, 
insoluble  (being  soluble  in  a  very  large  quantity  of  the  secretion),  may 
float  upon  the  surface  of  the  urine,  or  may  be  suspended  throughout  the 
fluid. 

By  mierostopieat  rj:aminai!i>n,  combined  with  chemical  tests,  the 
nature  of  a  deposit  is  made  out,  see  Part  IV.  By  thfniiial  analytit 
alone,  an  abnormal  proportion  of  substances  present  in  health,  and  the 
presence  of  such  as  are  not  found  in  the  healthy  secretion  can  be 
detected,  and  the  amount  estimated. 

The  various  alterations  occurring  in  the  urine  in  disease,  included  in 
Part  HI,  will  he  di.'iaissed  in  the  following  order.  P'irst,  excess  or 
deficiency  of  any  of  the  normal  renstitttrnts  of  urine.  .Secondly,  the 
characters  of  certain  soluble  subsuinccs  in  the  urine  m  disease,  which 
arc  never  met  with  in  a  state  of  health. 

Diathnu. — The  word  diathesis  is  very  frequently  used  in  connection 
with  certain  abnormal  states  of  the  urine  ;  and,  before  the  characters  of 
the  urine  in  disease  arc  considered,  it  is  desirable  to  discuss  what  ought 
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tobeundtfirtooc)  by  this  word.  The  "aric  acid,"  the  "  phosphatic."  the 
"oxalic,"  the  "sulphuric"  diathes^,  and  others,  are  constantly  Bpokcn 
of,  but  the  word  diathesis,  although  employed  by  very  high  authorities 
since  the  rime  of  Dr.  Prout,  is  very  objectionable  if  regarded  in  any  way 
as  explaratory  of  the  production  of  iinnary  deposits. 

In  the  first  place,  with  rcferercc  to  the  vrie  add  diathesis ;  this  term 
has  been  applied  to  oil  cases  in  which  the  urine  hahiluatly  contains 
deposits  of  uric  acid  and  urates ;  but  the  precipitation  of  uric  add  in  an 
insoluble  form  is  due  to  a  change  taking  place  in  the  mine,  at  least  in 
the  majority  of  instances,  after  it  has  been  secreted.  Excess  of  one 
acid  may  exist  in  the  urine  in  two  states,  dissohtd  in  the  fiuid^  and  in 
the  form  of  insoluble  deposit.  In  the  first  case,  the  practitioner  would 
not  be  cognisant  of  the  excess  ;  and  a  person  may  be  passing  a  very 
considerable  quantit>"  of  urates,  in  a  state  of  solution,  for  a  long  time, 
without  any  notirc  being  taken  of  the  fact.  On  the  olhcr  hand,  a 
patient's  urine  may  contain  only  the  healthy  j)mportion  of  uric  acid  ;  but 
this,  owing  to  a  change  taking  place  after  it  has  left  the  bladder,  might  be 
deposited  in  an  insoluble  form.  From  this  circumstance  alone  it  would  be 
inferred  by  some  that  the  last  i>atient  had  a  disposition  to  the  formatioD  of 
a  large  quantity  of  uric  acid  {urie  add  diathesis\  while  really  a  much  lai;ger 
amount  may  have  been  produced  and  excreted  in  the  former  instance. 

Secondly;  persons  whose  urine  has  deposited  triple  phosphate  and 
phosphate  of  lime  have  been  said  to  suffer  from  the  phosphatic  diathesis, 
aJdumgh  the  deposition  of  the  sediment  depends,  at  least  in  the  great 
majority  of  cases,  upon  a  change  occurring  in  the  urine  after  it  has  left 
the  secreting  part  of  the  organ,  and  has  not  necessarily  anything  to  do 
with  any  habit  of  body  or  peculiarity  of  constitution,  or  with  the  state  of 
Uk  blood.  But  the  deposition  may  be  associated  with  actual  and 
positive  excess.  Pr.  Bcnce  Jones  detincs  the  phosphatic  diathesis  and 
the  sulphuric  diathesis  in  the  following  terms: — "What  I  wish  to 
impress  upron  you  now  is,  that  the  true  phosph-itic  diathesis — that  is, 
the  occurrence  of  an  excess  of  alkaline  and  earthy  phosphates  in  the 
urine — may  not  make  itself  apparent  to  the  ej-e.  The  alkaline  phos- 
phates may  be  present  in  an  inordinate  excess ;  and,  as  in  the  sulphuric 
diathesis,  the  sulphates  may  be  immensely  increased,"  &c  (Lectures 
on  Digestion,  Respiration,  and  Secretion,  "  Medical  Times  and  Gazette," 
Mavdi  27,  1852.)  Now,  in  these  cases  tvhat  is  observed  is,  thai  a 
greater  proportion  of  certain  constituents  is  excreted  in  the  urine  than 
occurs  in  perfect  health.  The  different  physiological  conditions  under 
which  an  excess  of  some  of  these  substances  is  produced  are  well 
understood,  and  the  result  cannot  be  referred  to  any  peculiar  hahit  or 
diathesis.  If  we  speak  of  the  sulphuric  add  diathesis,  we  must,  of  course, 
admit  the  urea  diathent;  for  usually,  when  the  sulphates  are  in  excess, 
a  corresponding  increase  in  the  proportion  of  urea  exists.    On  the  same 
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principle,  we  might  speak  of  the  exlracihe  diathesis  and  the  maier  dia- 
thesis.  It  would  be  quite  as  reasonable  to  talk  of  the  carbonic  add 
diatbtsis  when  an  increased  proportioii  of  carbonic  acid  was  exhaled.* 

Thiriily  ;  ituiny  of  the  above  remarks  will  apply  to  the  so-<:alled  oxaii£  ^ 
diathesis.  The  presence  of  oxalate  of  Unne,  and  the  increase  of  certain  of  H 
the  materials  which  exist  in  health,  depend  upon  the  action  of  well-known 
chemical  changes,  and  result  as  the  natural  consequence  of  confinement, 
exposiuetocold,  taking  particular  kinds  of  food,  &c.  Ko  peculiar  diathesb 
can  be  discovered  in  pensoiis  who  pass  urine  having  these  characters :  in 
fact,  in  the  majority  of  cases,  the  alteration  is  only  of  temporary  duration, 
and  it  therefore  seems  to  me  that  the  term  diathesis  is  quite  inapplicable. 

We  may,  in  the  present  state  of  knowledge,  with  propriety,  pertiaps, 
speak  o{  \hc  gffufy  diathesis,  of  the /wArrfH/dr  and  canetteus  diathesis,  and, 
perhaps,  of  the  r/ieumatie  diathesis,  because  there  certainly  is  a  pecu- 
liarity ofconstirution  which  may  be  transmitted  from  parent  to  offspring, 
and  which  is  characterised  by  the  invariable  presence  of  certain  morbid 
actions  which  exist  in  the  conditions  known  lo  ue  is&goni,  I uierc/e,  cancer, 
anil  rheumatism.  But  of  the  actual  state  of  the  blood,  and  of  the  nature 
of  the  processes  which  lead  lo  tlie  symptoms  we  Fcally  know  very  Uttle, 
and  if  we  did  understand  tlicsc  things  we  should  discard  tlie  word  diathesis, 
so  that  it  seems  to  me  better  to  say,  that  a  patient  suffers  from  attacks  of 
gout,  of  tubercle,  cancer,  or  rheumatism,  than  to  hide  our  ignorance  ofthc 
essential  nature  of  these  morbid  states  by  using  a  learned  term,  the 
meaning  of  which  cannot  be  well  defined.  I  shall  venture,  therefore,  to 
discard  altogether  the  use  of  the  word  diathesis  in  discussing  morbid 
states  of  the  urine;  ami  I  tliink,  by  so  doin^,  we  shall  be  in  a  better 
]}Osition  to  investigate  the  causes  of  changes  CRxurTiog  in  the  secretion 
in  disease,  and  to  study  tbc  manner  in  which  urinary  deposits  are  formed. 
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EXCESS  OR  DEnCIENC\'  OF  WATER,   ANT)  OF  THB  OROUIIC 

COKSTITVEMTS  OF  URINE. 

The  varying  quantities  of  water  removed  from  the  body,  in  different 
physiological  states  of  the  system,  have  been  already  referred  to.  Eveiy 
one  is  familiar  »nth  the  compensating  action  existing  between  the  functions 
of  the  skin  and  intestinal  canal,  and  the  kidneys.  If  the  kidneys  be 
diseased,  and  the  intestina]  canal,  the  skin,  and  the  respiratory  apparatus 
be  tolerably  healthy,  they,  to  some  extent,  fulfil  the  work  of  the  kidneys. 
In  skin  diseases,  aud  in  cenain  affections  of  the  intestinal  canal,  increased 
work  is  thrown  upon  the  renal  apparatus.  In  the  treatment  of  such  cases, 
the  practitioner  must  bear  in  mind  the  e-xlstencc  of  thcie  relations. 

*  It  iticnuirkableiluttkphjrucbm  whoattriliutMalmostcv-eryilcnDgnneirtorheallh 
to  mere  chemiilrjr,  tnd  conflden  that  ail  diicnkCK  are  vithrr  m^Aanuat  ot  cAemkal 
•ihcitiM  employ  the  word  JiafAatJ  at  all ;  but  Dr.  Bencejonrs  l'l<e  m«ny  other  wrilCT*, 
UK*  this  word  very  frtcly,  wiibout  aucnipling  lo  cxplflb)  wriut  he  mmu  \>y  iL 
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There  arc  certain  affections  in  which  the  quantity  of  water  removed 
from  the  budy  is  greatly  increased  In  various  hystcricil  and  other 
emotional  states,  taige  quantities  of  jialc  urine,  containing  but  a  small 
quantity  of  solid  matter,  are  frequently  voided.  Some  persons  habitually 
pass  very  dilute  urine,  which  is  not  very  easily  explained,  but  is 
probably  to  be  looked  upon  as  an  individual  peculiarity,  corresponding  to 
the  constant  sweating,  and  to  the  unusual  amount  of  action  of  the  alimert- 
tary  canal,  occasionally  met  with  in  individuals  who  enjoy  good  health. 

It  has  been  already  remarked  that,  within  certain  limits,  water 
increases  the  disintegration  of  tissue ;  and,  when  a  large  amount  of  fluid 
is  taken,  the  total  quantity  of  solids  removed  in  the  urine  is  greater 
than  in  health.  'When  the  solids,  as  welt  as  the  %-aler,  are  greatly 
iDcreascd  in  quantity,  we  should  he  led  to  fear  the  existence  of 
diabetes.  An  unusual  quantity  of  urine,  of  very  high  specific  gravity, 
and  therefore  containing  a  large  amount  of  solid  matter,  is  almost 
characteristic  of  this  condition. 

BxnsB  or  water.^Thc  majority  of  the  so-called  instances  of 
Jiabdes  insipidus  are  cases  in  which  there  is  great  thirst,  and  a 
large  amount  of  water  ia  removed  from  tlie  kidneys  daily  {diuresis) ; 
but  the  total  quantity  of  solid  matter  is  not  above  the  normal  standard. 
In  a  few  of  the  cases  recorded,  however,  it  would  appear  that  the  latter 
is  also  much  increased.  Thus,  in  one  referred  to  by  Dr.  G.  Harley,  a 
tnai),  aged  56,  passed  130  ounces  of  urine  in  the  twenty-four  hours. 

tThis  quantity  contained  131176  grains  of  urea.  ("Medical  Times  and 
Gazette,"  April  33,  i86.^.)  Tliere  is  generally  no  sugar  in  tlicKe  cases, 
Ixit  I  have  met  with  a  few  instances  in  which  urine  of  very  low 
Cpecific  gravity  (1,004),  contained  an  appreciable  amount  of  sugar.  Per- 
Bons  have  stated  that  the  urine  they  passed  amounted  to  two  or  three 
times  the  quantity  of  fluid  they  took  with  the  food  ;  but  I  am  sure  that 
in  some  instances  deception  has  been  practised,  and  that  the  patients  got 
water  by  stealth.  In  some  cases,  however,  in  which  very  large  quanti* 
tics  of  urine  are  voided,  there  is  undoubted  evidence  of  chronic  renal 
I^H  disease.  In  vol.  II  of  my  "  Archives,"  Dr.  Eade  alludes  to  several  cases 
^^  of  this  disease,  and  gives  notes  of  two  which  occurred  in  men  of  the  ages 
f  of  65  and  40.  Two  of  the  cases  were  children.  The  urine  passed  by 
n  the  men  amounted  to  from  6ve  to  seven  pints.  Its  specific  gravity 
||  varied  from  1,003  t°  1,004.  The  man  aged  65  suffered  from  severe 
'  irritation  of  the  bladder,    and   died  in    eighteen  monllis.     The  pott 

morion  revealed  a  bloodless  slate  of  the  viscera  generally.  The  coats 
of  the  bladder  were  much  thickened  ;  the  infundibula  and  pelves  of  the 
kidneys  much  dilated;  the  left  kidney  was  of  the  natural  size;  the  right. 
One  half  larger,  the  cones  very  hard,  pale,  and  flaccid.  In  the  other 
&tal  cate,  both  kidneys  were  much  wasted.  The  cones  "converted 
into  dense  fibrous  tissue,  containing  many  large  c)'stifonn  spaces;"  the 
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pelves  much  enlarged,  and  the  ureters  a  lilllc  dilaceil.  Botli  supra-renal 
bodies  were  "  converted  into  flaccid  cysts,  capable  of  containing  each 
some  half  ounce  of  fluids  with  their  walls  having  a  bile-coloured  granular 
appearance."  Dr.  Eadc  sent  me  the  kidncjs  for  examination,  '  Urine 
Illuslrations,'  p.  35  a,  pi.  XI,  fijj.  4.  I  found  that  many  of  the  tubes  in  the 
cortical  portion  were  narrow  and  much  wasted ;  otliers  were  twice  the 
Jiameter  of  the  tubes  in  health.  The  walls  of  the  tubes  were  thiclt  and 
&nii ;  the  Malpighian  bodies  were  smaller  than  in  health ;  the  epithelial 
cells  smaller  and  more  numerous.  The  stale  of  the  supra-rtnal  bodies 
in  this  case  has  led  Dr.  Eadc  to  offer  the  suggestion,  that  the  condition 
might  have  originated  in  some  irritative  disorder  of  these  particular 
organs.    ("Archives  of  Medicine,"  vol.  IIT,  p.  la?.) 

The  following  analysis,  19,  represents  the  composition  of  the  urine  in 
one  of  these  cases  ofHydniria,  or  diabetes  insipidus.  It  was  obtained 
from  a  man  aged  45,  in  King's  College  Hospital,  under  I>r.  Todd. 
This  patient  was  pasang  about  eleven  pints  of  urine /(T  diem,  while  he 
was  drinking  about  thirteen  pints  of  liquid.  Reaction  feebly  acid; 
specific  gravity  iooi*8. 

AMALYSia   19. 

InuLoun. 

■Water        VQS"?!  —  — 

Solid  matter         ...  4*09  lootxi  394 

Oiganic  matter  179  6ft*aa  a68 

FUed  laltft       ...  1*30  31 78  125 

The  quantity  of  urea  excreted  in  twenty-four  hours  in  this  cise  was  rery 
small,  which  confirms  the  observation  of  Bischoff,  that  the  ingestion  of  a 
large  quantity-  of  water  diminishes  the  excretion  of  urea.  At  first,  the  total 
quantity  passed  in  t^-enty-four  hours  is  above  the  average,  because  much 
is  washed  out  from  the  tissues  by  the  large  quantitj-  of  fluid  ;  but  after- 
wards it  falls,  because  less  is  formed  in  the  organism  than  under  ordinary 
circumstances.  The  proportion  of  inorganic  salts  to  the  organic  con- 
stituents of  the  urine  is  very  high,  though  the  total  quantity  is  less  than 
is  passed  in  health. 

In  one  of  Dr.  Endc's  cases,  an  analysis  of  the  urine  was  made  by 
Mr.  Sutton.  It  contained  only  9*3  grs.  of  solid  matter  in  1,000  grs. ;  of 
this,  557  grs.  consisted  of  urea.  The  composition  of  100  grs.  of  the 
solid  residtte  was  as  follows : — 
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Urm          

60XX) 

Potash       

...         5-63 

Uine         ...        

"49 

Soda  and  nugQaia         

II14 

Silica        

43 

Anunonucxl  calti^  ftc: 

8<a 

Sulptiuricacid 

3^7 

Phosphoric  add 

»V7 

Chlorine    ...        

...       y«6 

i8i 


Dr.  Strange,  of  Worcester,  has  publislied  a  very  interesting  case  of 
diabetes  insipidus  ("Archives  of  Medicine,"  voL  111,  p.  276).  The 
patient  was  a  boy  aged  iS,  with  excessive  thinst  He  was  of  soiall 
build,  but  moderately  stout  The  urine  amounted  to  twelve  pints  in 
twenty-four  hours,  and  this  large  quantity  had  been  passed  for  years. 
The  specific  gravity  was  1,007.  There  was  no  albumen  or  sugar.  The 
complexion  was  rtiildy,  and  there  was  no  pallor  or  puffiness  indii:ative 
of  renal  disease.  On  admission  into  tlie  infirmary  he  was  only  allowed 
&  limited  quantity  of  fluid  to  drink,  and  he  was  Created  nnth  phosphoric 
add  and  nnx  vomica.  Catechu  and  laiulanum  were  aften^'ards  given 
'  to  restrain  the  diarrhcea  from  which  he  was  sufiTering.  About  ten  dajrs 
after  admission  he  became  drowsy.  A  fortnight  after  admission  he  was 
seized  with  convulsions,  and  soon  became  comatose,  with  dilated  pupils 
and  stertorous  breathing.  The  insensibility  passed  off  after  he  was  bled, 
but  again  recurred  two  days  afterwards,  and  soon  became  profotind 
He  died  with  S)-mptoms  of  cerebral  effusion.  Both  kidneys  were  reduced 
to  "  mere  sacs,  of  from  twice  to  thrice  the  extent  of  the  healthy  kidney  1 
There  was  complete  absence  of  all  proper  parenchymatous  stmcture, 
both  tubular  and  cortical,  the  sacs  being  divided  into  a  number  of  cells 
by  the  septa  which  occur  in  the  ftetal  state."  The  cirCHmfcroKt  pf  the 
vrHfrs  varUJ  from  three  h  feur  and  a-haif  imhes.  No  urea  was  found 
in  the  fluid  in  the  ureters  and  sacs.  Dr.  Strange  considers  that  the 
condition  of  the  kidneys  was  mainly  due  to  congenital  malformation. 
He  thinks  it  probable  that  the  aacs  were  only  capable  of  separating  the 
urea  from  the  blood  when  in  a  very  dilute  form,  and  considers  that  the 
diarrticca  and  the  diminished  quantity  of  fluid  ingested  may  perhaps 
have  somewhat  hastened  the  fatal  result  In  all  cases  of  this  condition, 
there  is  an  abundant  Sow  of  urine,  depending  upon  the  sufferers  being 
excited  to  drink  lai;gely  to  allay  the  excessive  thirst  which  they  experience. 
There  arc  Languor,  debility,  loss  of  appetite,  often  nausea  and  vomiting, 
ivith  weak  heart's  action,  and  general  loss  of  power,  and  sometimes  an 
trriublc  state  of  bowels,  with  dianhoja.  It  is  certain  that  many  very 
important  points  connected  with  this  very  interesting  disease  are  yet  to 
be  discovered. 

Ciinkai  Ohservations. — The  physician  should  always  very  carefully 
inrestigate  cases  in  which  very  watery  urine  is  habituaUy  passed,  and 
although  it  is  frequently  impossible  to  ascertain  exactly  the  conditions 
which  give  rise  to  the  change,  it  betokens  in  many  a  very  serious  state. 
Those  who  suffer  in  this  way  seldom  bear  an  attack  of  acute  disease, 
and  a  slight  injury  which  would  scarcely  disturb  a  healthy  man  may  be 
£ital  to  them.  I  once  saw  and  carefully  examined  a  well-roiirished  and 
not  unhealthy  looking  man.  fur  the  purpose  of  ascertaining  if  he  was 
suffering  from  any  organic  disease,  without  being  able  to  detect  any- 
thmg  wrong  save  the  fiict  that  the  urine  was  of  very  low  specific  gravityi 
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1,005.  He  died  In  less  than  two  months  after  I  saw  him,  apparently 
from  an  ordinary  cold  ;  but  unfortunately  no  examination  was 
tnade,  so  that  I  am  tinable  to  state  anything  concerning  the  state  of 
the  kidneys.  Cases  of  a  similar  kind  have  been  reported  to  me  by 
other  practitioners.  I  am  thettfore  anxious  to  impress  upon  the  reader 
the  importance  of  expressing  a  very  guarded  opinion  in  any  cases  which 
may  fnll  under  his  notice. 

Treatmertt. — In  cases  in  which  the  secretion  of  the  watery  urine 
does  not  depend  ujwn  organic  disease  of  the  kidney,  benefit  often  results 
from  the  use  of  quinine,  iron^  and  other  tonics  steadily  persevered  in 
for  months.  Plenty  of  fresh  air  is  important  in  the  treatment  of  these 
coses.  Where  the  excessive  diuresis  is  associated  with  long  standing 
disease  of  the  kidney,  as  in  the  cases  re[>OTtcd  by  Dr.  Eade  and 
Dr.  Strange,  there  is  little  hope  of  permanent  relief,  and  the  treatment 
must  he  directed  to  improving  the  general  health  in  the  hope  of  pro- 
lon^g  life.  Two  of  Dr.  Fade's  cases  improved  under  tonics  and 
iron.  The  quantity  of  fluid  allowed  to  patients  suffering  firom  diabetes 
insipidus  should  lie  reduced  very  cautiotisly.  Irs  sudden  reduction  to  a 
very  small  amount  may  prove  almost  immcdiatdy  fatal.  Dilute  mineral 
acids,  especially  phosphoric  acid,  sometimes  allay  the  thirst.  If  chronic 
reoal  disease  exists,  the  treatment  must  be  conducted  acconling  to  the 
gencr-i]  plan  followed  in  this  condition,  iw  page  83.  The  practitioner 
will,  of  course,  study  the  general  state  of  the  patient,  and  not  attempt 
merely  to  diminish  the  excessive  diuresis  only. 

lleiicl«nir]r  at  fTater  is,  in  the  great  majority  of  rascs,  associated  widi 
an  abnormal  quantity  of  solid  matter.  The  ingredient  which  is  usually 
in  excess,  and  to  which  the  urine  owes  its  great  density,  is  urea;  so  that 
urine  of  this  character  will  be  more  convKnicnlly  considered  presently 
{see  "  Excess  of  Urea  ").  There  are,  however,  cases  in  which  a  very  small 
quantity  of  urine,  containing  but  a  low  percentage  of  solid  matter,  is 
passed ;  but  in  lliese  albumtn  is  generally  present,  and  they  will  be 
referred  to  under  this  head,  see  page  aao.  When  the  total  amount  of 
urine  is  very  small,  and  the  secretion  contains  but  little  solid  matter, 
the  secreting  structure  of  the  kidney  is  generally  much  impaired. 

A«t«  rrinc— Nitric  AfM.— Dr.  Bence  Jones  ("  Philosophical  Trans- 
actions," 1851,  p.  399)  has  been  led  to  the  conclusion  that  ammonia, 
ia  its  passage  through  the  organism,  gives  rise  to  the  production  of  %, 
certain  quantity  of  nitric  ocid,  which  is  eliminated  in  the  urine.  He 
found  that  the  acidity  of  the  urine  was  not  diminished  by  giving  large 
quantidea  of  carbonate  of  ammonia ;  and  that,  in  some  instances,  the 
acid  reaction  seemed  to  be  increased.  \Vhite  tartrate  of  potash  soon 
rendered  the  urine  alkalioe,  this  cifect  was  not  produced  by  the  €»r- 
rcspooding  salt  of  ammonia. 
,  _  The  following  lest,  suggested  by  Dr,  Price,  was  employed  (or  the 
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detection  of  the  nitric  acid,  in  preference  to  the  indigo  test  By  this 
[Han,  one  grain  of  nitrate  of  potash  dissolved  in  ten  ounces  nf  urine 
was  delected  with  the  greatest  certainty.  From  four  to  eight  ounces  of 
urine  were  mixed  with  half  an  ounce  of  strong  and  pure  strfjihurie  acid, 
free  from  nitrous  acid.  Two  thirds  of  the  mixture  were  distilled  over; 
and,  after  being  neutraliaetl  with  pure  carbonate  of  potash,  the  distillate 
was  evaporated  to  a  very  smaM  built.  From  a  drop,  to  half  of  the 
residue,  was  mixed  with  the  following  test  solution.  To  a  solution  of 
starch,  a  drop  or  two  of  a  solution  of  iodide  of  pota^ium,  specific 
gravity  1,052,  and  very  dilute  hydxochlonc  acid,  specific  gravity  1,005 
were  added.  If  nitric  or  nitrous  acid  is  present,  the  iodine  is  set  free, 
and  a  blue  iodide  of  starch  is  at  once  formed.  Another  portion  of  the 
residue  was  placctl  in  a  basin,  and  a  very  small  quantity  of  indigo,  with 
excess  of  sulphuric  acid,  added.  If  nitric  acid  was  present,  u[)on 
*PP'>'i'^  heat  for  a  few  minutes,  the  colour  of  course  disappeared. 

From  numerous  experiments,  varied  in  many  ways,  Dr.  Bence  Jones 
came  to  the  conclusion  that  ammonia  in  the  organism  is  partly  converted 
into  nitric  acid.  Urea  and  caffcin,  and  other  substances  containing 
nitrogen,  give  rise  to  the  formation  of  a  small  quantity  of  nitric  acid. 
Although  Lehmann  has  failed  to  confirm  these  results,  he  has  not,  T 
think,  succeeded  in  shaking  the  CT-idence  in  favour  of  the  conclusions.* 
Dr.  Bence  Jones  brings  forward  several  cases  of  healthy  persons  whose 
urine  did  not  yield  a  trace  of  nitric  acidj  but,  three  or  four  hours  after 
they  had  taken  carbonate  of  ammonia,  evidence  of  the  presence  of 
the  acid  was  afforded  by  the  starch  and  aUo  by  the  indigo  test.  After 
twelve  hoiirs,  only  a  trace  could  be  detected^  and,  in  twenty-four,  even 
this  ceased  to  be  perceptible.  Tlie  urine  was  examined  in  precisely 
the  same  manner  in  every  ca.se.  A  .small  amount  of  ammonia  in  the 
organism  is  converted  into  nitric  acid ;  and  it  is  not  improbable  that, 
under  certain  circumstances,  the  quantitj*  of  nitric  acid  formed  in  this 
manner  may  be  very  much  increased, 

Cttnlal  Kcmmrlu  wn  the  Innrued  ActAly  of  ttrlne.— The  causes  of 
the  reaction  of  healthy  urine  have  been  already  considered  in  p.  118, 
and  it  is  therefore  unnecessary  to  pursue  this  part  of  the  subject  further. 
Vogel  Slates  that,  in  chronic  and  acute  diseases,  the  quantity  of  free  acid 
is  diminished  for  the  most  part.  In  many  cases  of  pneumonia  and  rheu- 
matic fever,  howc\-cr,  the  quantit)-  of  free  acid  is  much  greater  than  in 
health. 

•  Professor  I,chmniin  altribulcd  the  action  upon  tfic  iodide  of  potassium  to  the 
jwcMnce  of  iuJfiAurtus  aaJ.  J»it6  perfarmed  some  experiments  in  LcIinunuS  labuta- 
1017,  nn4  obtained  uitphuront  acut,  but  no  nittoiu  acid  from  healthy  urine  anil  From 
arine  pas&cd  aficr  uking  .-uDmoninca]  talLv  I>r.  Bence  Jones  has  subsequently  repeated 
hb  cspcriment%  and  fintis  that  Jttfff*  experimenits  dii  not  invalidate  Price's  tcil  for 
niiroui;  acid  as  Lchmsnn  sujiptMcii.     \^^ Prcxeedtngt  cj tke  Kcyo!  Seii/ij;"  vol  VII, 
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A  highly  acid  condition  of  the  urine,  persisting  for  a  long  period  of 
time,  may  cause  the  precipitation  of  uric  acid,  and  so  lead  to  the  for- 
mation of  a  calculus.  Acid  urine  not  unfretiucntly  causes  irritable 
bladder.  In  some  ca>ies  the  patient  cannot  rel^n  his  urine  for  more 
than  an  hour;  and  the  pain  is  so  great  that  the  case  is  sometimes  mis* 
talcen  for  inflaniraation  of  the  bladder.  The  add  urine  sometimes 
occasions  the  dcpusit  of  urates  in  the  bladder,  and  may  tlius  give  rise  to 
die  fonnation  of  stone.  Alkalies  in  snull  doses  with  plenty  of  water 
usually  counteract  the  acidity  of  the  urine.  In  many  cases,  the  salts  of 
the  vegetable  acids  (citrates,  acetates,  tartrates),  will  be  found  more 
efficient  in  counteracting  this  acid  &tate  of  the  urine,  than  alkalies  or 
their  carbonates,  and  are  less  likely  to  inicrfcre  «ith  the  digesti%'e  pro- 
cess. There  are,  howCT'er,  low  conditions  of  the  system  in  which  the 
acid  state  of  the  urine,  and  a  tendency  to  the  deposition  of  uric  acid 
in  large  quantity,  are  not  Tclic\ed  by  this  method ;  on  the  coDlraiy, 
such  cases  are  often  much  heiiefitcd  by  an  oitpobite  plan  of  iiealmcnt— 
tonics  and  the  mineral  acids  before  meals,  a  nourishing  diet,  with  a 
moderate  supply  of  simple  stimulants  with  a  little  alkali,  or  with  alkaline 
waters.  Many  of  lliese  cases  seem  to  be  iutiiuately  connected  with 
impaired  digestive  power.  I  have  sometimes  found  pcpsine,  p.  £6,  a 
valuable  remedy.  The  acid  state  of  the  urine  may  depend  upon  very 
different  conditions  of  the  system,  and  these  must  be  carefully  considered 
in  each  individual  case  before  any  plan  of  treatment  is  suggested. 

Alkaline  Trine. — An  aUutUtu  canditian  of  the  urine  may  be  due  to 
several  causes,  and  requires,  therefore,  to  be  treated  on  different  plana. 
The  connection  between  an  alkaline  slate  of  the  urine,  depending  ujion 
fixed  alkali,  and  the  secretion  of  a  highly  add  gastric  Juice,  lia^  been 
already  referred  to,  p.  119.  In  sucli  cases,  attention  must  be  paid  to  the 
state  of  the  digestive  process  j  and  when  this  is  set  right,  the  urine  will 
regain  its  noniul  characters.  Dr.  Bcace  Jones  ("  Mciiico-Chiruigical 
Transactions,"  vol.  XXXV,)  alludes  to  three  cases  of  dyspepsia  with 
vomiting  of  a  very  add  fluid  {two  of  them  rejecting  sarcinai),  in  which 
tlie  urine  became  alkaline  from  the  presence  of  fixed  alkali  when  the 
quantity  of  add  set  free  at  the  stomach  was  very  great ;  but,  when  this 
was  snu-ll,  the  reaction  of  the  urine  was  acid.  It  must,  however,  be 
borne  in  mind  that  the  very  acid  nature  of  the  materials  rejected  in 
many  cases  of  vomiting,  and  especially  in  cases  of  sardna  ventricuH, 
arises,  not  from  tlie  secretion  of  an  add  fluid  by  ttie  glands  of  the 
stomach,  but  from  the  decomposition  or  femiemalion  of  the  food,  when 
adds  are  developed,  among  whicli  may  be  mentioned  acetic,  lactic,  and 
butyric  acids.  At  the  same  time,  there  can  be  no  doubt  that,  in  some 
cases  of  dyspepsia,  the  feebly  acid  or  alkaline  condition  of  the  urine 
arises  from  the  secretion  of  an  abnormal  amount  of  add  by  the  stomach. 
"  The  degree  of  the  acidity  of  the  urine  may,  to  a  certain  extent,  be 
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[regarded  as  a.  measure  of  die  acidity  of  the  stomactL"   (Dr.  G.  O.  Rees, 

[■•' Lcttsoniian  Letlures,"  1851.) 

Pr.  Rees  has  drawn  attention  to  a  \aige  class  of  cases  in  which 

[lie  expl^ns  die  alkaline  condition  of  tlie  urine  as  follows : — Urine 
rhich  is  highly  airui  xt  the  lime  of  its  secretion,  irritates  the  mucous 
membrane  of  the  bladder,  and  causes  it  to  secrete  a  lai^e  quantity  of 
alkalim  fiuid.  This  mucous  membrane  in  health  secretes  an  alkaline 
fluid,  to  protect  its  surface,  just  as  occurs  in  the  case  of  some  other 
mucous  membranes.  Under  irritation,  more  alkaline  fluid  than  is 
just  suflident  to  neutralise  the  acid  of  the  urine  is  poured  out ;  and 

iliencc  the  urine,  when  examined,  is  found  to  have  a  very  alkaline  reac- 
tion. In  such  cases,  this  highly  alkaline  condition  is  removed  by 
^ving  liquor  potassa:  or  some  oilier  alkali,  or  a  salt  of  a  v^etable 
add  which  becomes  converted  into  an  alkali  in  -the  system.  The 
unne  is  not  secreted  so  acid,  and,  therefore,  according  to  Dr.  Rees, 
does  not  stimulate  the  mucous  membrane  to  pour  out  as  much  alkaline 
fluid.  I  know  no  observations  to  disprove  Dr.  G.  O.  Rees'  explana- 
of  the  (act,  that  in  some  tases  alkaiiis  tause  the  uritit  to  bftomi  las 

^ttkaline,  or  even  retlore  its  <ieid  reaetian;  yet  one  would  hardly  esqicct,  if 
this  be  the  tnie  explanation  in  cases  generally,  that  the  natural  reaction 
of  urine  would  lie  acid.  If  tlierc  was  iliinger  of  the  healthy  mucous 
membrane  suffering  from  the  contact  of  a  fluid  only  a  little  more  acid 
than  that  destined  to  be  conliuuiUly  touching  it,  should  we  not  expect 
it  to  have  been  of  sudi  a  character  as  to  resist  this  action  tike  the 
mucous  membrane  of  the  stomach,  instt-ad  of  being  excited  to  secrete 
fl  fluid  which  might  seriously  damage  it  ?  It  must  be  remembered  that 
mucous  membrance  of  the  bladder  bears  very  well  the  contact  of 
fluids  which  are  sometimes  injected ;  and  it  cannot  be  denied  that 

(patients  may  for  years  pass  intensely  acid  urine,  without  the  secretion 
of  this  excess  of  alkaline  fluid  from  tlie  mucous  membrane. 

Kx«Hi  of  t<r«L — From  what  has  been  already  said  with  reference  to 
the  variations  in  the  proportion  of  urea  secreted,  under  different  circum- 
stances,  in  a  state  of  health,  it  will  be  inferred  that,  in  disease,  the 
quantity  of  this  constituent  varies  greatly.     The  total  amount  formed  in 

■  a  given  time  may  be  much  greater  or  less  than  in  health ;  and  the  pr> 
portion  which  this  substance  bears  to  the  other  organic  constituents 
vanes  greatly  in  different  cases.  The  phrase  " Exass  of  Urea"  is  not 
applied  to  those  cases  in  which  the  total  quantity  excreted  in  the  twenty- 
four  hours  is  much  greater  than  in  health;  but  a  specimen  of  urine 
wliich  yields  crystals  of  nitrate  of  urea  when  an  equal  bulk  of  nitric  acid 
is  added  to  it  in  tiie  cold,  without  having  been  previously  concentrated, 
is  said  to  conuun  "  excess  of  urea."  The  quantity  of  urea  dissolved  in 
the  fluid  is  so  great,  that  nitrate  of  urea  is  formed,  and  crystallises  just 
as  if  the  urine  had  been  concentrated  by  evaporation.    This  result  may 
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be  brought  about  In  several  ways.  In  cases  in  which  but  a.  small  quan- 
tity of  fluid  is  taken  in  proportion  to  the  urea  to  be  removed — ^whea 
an  unusually  large  amount  of  water  escapes  by  the  skin  and  other 
etuunctorics — and  in  cases  in  tvhich  an  unusual  amount  of  urea  is 
Jifrmtd  in  the  organism,  wc  shall  frequently  find  excess  of  urea  in  a 
specimen  of  the  urine. 

Dr.  Golding  Bird  has  drawn  attention  to  the  frequency  of  the  occur- 
rence of  oxalate  of  lime  dL*i)Osits  in  urine  containing  excess  of  urea. 
The  quantity  of  oxalate  of  lime,  however,  is  in  all  cases  so  very  small 
that  it  is  hardly  possible  to  believe  that  the  formation  of  this  substance 
can  he  very  important  It  will  be  shown  that  Uie  oxalate  is  one  of 
the  commonest  urinary  deposits  ;  that  it  may  result  from  decomposition 
of  urates,  and  that  there  is  no  reason  for  helic\'ing  it  to  be  indicative  of 
any  peculiar  diathesis  or  habit  of  body.  Excess  of  urea  affords  no  expla- 
nation of  the  presence  of  oxalate  of  lime,  nor  this  latter  of  urea. 
Each  condition  may  exist  without  the  other.  Ctzteris paribus,  we  should 
expect  to  find  oxalate  of  lime  most  fi%quendy  present  in  highly  conccxt- 
trated  urine. 

Excess  of  urea  ts  frequently  found  in  the  UTinc  of  persons  suffering 
from  acute  febrile  attacks.  It  is  very  common  in  cases  of  acute  rheu- 
matism, and  is  often  met  in  pneumonia  and  acute  febrile  conditions 
generally.  In  EngUmd,  we  meet  with  these  cases  very  frequently  -,  but, 
on  the  continent,  thej'  appear  to  be  so  rare  that  many  authorities  seem 
to  doubt  the  truth  of  what  English  observers  have  stated  witli  regard  to 
this  point.  Lehmann,  1  think,  states  that  he  had  not  seen  a  cas/t  in 
which  cr)-stal3  of  nitrate  of  urea  were  thrown  down  upon  the  additton  of 
nitric  acid,  without  prei-ious  concentration. 

The  amount  of  urea  excreted  is  often  very  great.  Vogcl  mentions  a 
caseofpya'mia,in  which  1,235  grains  of  urea  were  removed  in  the  course 
of  twenty-four  hours.  Dr.  Parkes  obtained  as  much  as  885  grains  in  a 
case  of  typhoid  fever.  These  quantities  are  very  large,  if  the  patients 
did  not  exceed  the  average  weight  of  adult  men  ;  but,  unfortunately,  the 
weight  was  not  recorded. 

The  large  proportion  of  urea  excreted  in  fevers  and  inSammalions 
has  been  supposed  by  some  authorities  to  be  proof  of  excessive  oxida- 
tion, and  necessarily  connected  with  the  high  temperature  of  the  body, 
and  in  spite  of  the  blood  being  stagnant  in  the  vessels,  and  the  lungs 
choked  up,  this  ill-considered  theory  has  been  so  forced  upon  us,  that  it 
will  probably  be  some  time  before  any  view  more  in  accordance  with 
well-known  facts  will  be  accepted.  It  need  scarcely  be  said  that  a  rise 
in  temperature  may  be  brought  about  in  many  ways  besides  oxidation, 
while  it  may  be  regarded  as  certain  that  the  increased  heat  in  fever  and 
inflammation,  and  the  increased  quantity  of  urea  formed,  do  not  depend 
upon  peroxidation.    There  is  usually  a  very  large  excretion  of  urea  in 
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diseases  in  which  the  activity  of  the  oxidising  processes  is   much 
reduced. 

Urine  containing  excess  of  urea  is  generally  perfectly  dear,  of 
lather  a  dark  yellow  colour,  and  of  a  strong  urinous  smell.  Its 
specific  gravity  is  about  1,030,  and  it  contains  50  or  60  grains,  or 
more,  of  soHd  matter  per  t.ooo.  At  ordinary  temperatures,  an  aqueous 
solution  must  contain  at  least  60  grains  of  urea  per  t,ooo,  to  form  crys- 
tals of  the  nitrate  upon  the  addition  of  nitric  acid  without  previous 
o-aporation ;  50  grains  of  urea  per  1,000  hardly  gave  the  slightest 
prectpiute  after  the  lapse  of  a  considerable  lime.  But  it  would  seem 
that  the  salts,  extractive  matters,  Sic,  in  urine,  favour  the  CJ>'stallisation 
of  the  nitrate  when  even  a  smaller  quantity  of  urea,  than  5  per  cent,  is 
present.  It  should  be  mentioned,  that  the  above  experiments  were  per- 
formed  in  the  summer,  in  verj*  hot  weather.  In  one  case,  in  vrhich 
the  urea  readily  crystallised  on  the  addition  of  nitric  add,  the  tnine 
had  a  specific  gravity  of  1,038,  and  contained — 
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Unne  containing  excess  of  urea  b  generally  acid,  but  I  nrceivetl  a 
^wdmen  from  Dr.  FergUK,  of  Marlborough,  which  was  alkaline,  and 
contained  crystals  of  triple  phosphate.  It  canie  from  a  patient,  18 
years  old,  who  was  feverish  with  gastric  and  biliary  disturbance.  The 
urine  was  highly  coloured,  sp,  gr.  I'ojj,  and  became  nearly  solid  upon 
ihe  addition  of  an  equal  bulk  of  nitric  acid,  from  the  formation  of 
crystals  of  nitrate  of  urea.     (April,  1862.) 

cunicai  obMrvBtiana. — There  are  some  peculiar  and  not  very 
common  cases  in  which  the  urine  contains  this  excess  of  urea;  and 
at  the  same  time  more  tlian  the  healthy  amount  is  excreted  in  twenty- 
four  hours.  The  patient  is  weak,  and  grows  thin,  in  spite  of  taking  a 
considerable  quantity  of  the  most  nutritious  food.  He  feels  languid  and 
indisposed  to  take  active  exercise.  In  somcca.ses  digestion  is  impaired  ; 
in  others,  the  patient  eats  well,  experiences  no  ixiin  or  uneasiness  after 
food,  and  perhaps  has  a  good  appetite.  Sometimes  there  is  lumbar  pain. 
It  would  seem  that  most  of  the  substances  token  as  nutrient  material 
become  rapidly  converted  into  urea,  and  arc  excreted  in  that  form.  The 
waste  of  the  tissues  is  not  properly  repaired,  and  the  patient  gets  very 
ftin.  To  refer  these  symptoms  to  the  existence  of  a  particiUar  diathesis, 
aftvds  no  explanation  of  the  facts.  The  pathology  of  these  remarkable 
cues  has  not  yet  been  satisfactorily  investigated.  Mineral  acids,  rest, 
shower-baths,  and  good  air,  often  do  gocKl ;  but  some  of  these  patients 
are  not  in  the  least  benefited  by  remedies,  and  they  continue  for  yeara 
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very  thin,  passing  large  quantities  of  highly  concenlralcd  urine,  while  the 
appetite  remains  good,  and  a  considerable  quantity  of  nitrogenous  food 
is  digested.  In  some  which  have  resisted  the  usual  plans  of  treatment, 
benefit  has  been  derived  from  the  use  of  pepsinc  {sec  p.  86),  with  dimin- 
ished quantity  of  meat,  an<!  a  larger  nmuunt  of  (irinaceous  food. 

It  is  very  remarkable,  that  in  tnany  instances  the  secredon  of  tlie 
urine,  which  is  eo  rich  in  solid  constituents,  occurs  only  at  one  time 
during  the  twcnty>four  hours.  The  variation  in  the  activity  of  the  secre- 
ting  process  is  very  great.  At  a  particular  period  of  the  day,  usually 
id  the  afternoon  or  evening,  there  is  coldness  of  the  surface  of  the  body, 
generally,  soon  followed  by  lumbar  pain,  and  some  congestion  of  the 
kidneys.  The  secretion  of  urine  of  very  high  sp.  gr.  soon  takes  phice, 
and  not  unfrcfiucntly  a  small  quantity  of  albumen  is  found  in  it  When 
the  patient  gets  vrann  and  perspires  the  sj-mptoms  pass  off,  and  the  free 
secretion  of  normal  urine  follows.  Some  of  tliese  cases  are  closely  allied 
to  ague,  and  ari;  cured  by  those  remedies  which  act  favourably  in  inter- 
mittents  generally,  as  quinine  in  live  or  ten  grain  doses. 

Dcnclcncy  of  I'rrm. — Sometimes  the  quantity  of  urea  excreted  is 
very  snuJl.  A  lady  suffering  from  an  ovarian  tumour  only  excreted 
75  grains  of  urea  in  aoo  fluid  drachms  of  pale  faintly  alkaline  urine  in 
the  course  of  t«-enty-four  hours.  (Thudichum.}  In  a  case  of  cancer 
of  the  uterus,  under  the  care  of  Dr.  Arthur  Farrc,  only  a  few  drachms 
of  fluid  were  passed  from  the  bladder  during  a  week  ;  and  this  contained 
a  small  quanrity  of  solid  matter,  in  which  no  urea  was  detected. 

In  chronic  disease  of  the  kidney,  the  urine  is  of  very  low  specific 
gravity,  and  but  a  very  small  proportion  of  urea  is  excreted  in  the 
twenty-four  hours.  This  arises  from  the  alteration  in  the  gland-structure, 
and  the  amount  of  urea  sct>araicd  may  be  regarded  as  a  rough  indication 
of  the  extent  of  the  organ  involvecL  In  some  cases,  the  morliid  con- 
dition affects  the  whole  structure ;  but  in  others  the  greater  part  of  the 
kidney  remains  healthy.  In  the  latter  case,  a  fair  amount  ofureanill 
be  excreted  ;  and,  although  the  urine  contains  albumen,  the  case  may 
be  looked  upon  as  a  ho|>crul  one. 

In  certain  cases,  urea  almost  entirely  disappears  from  the  urine,  and 
is  replaced  by  leurinc  and  t)Tosine.  Frcrichs  mentions  a  case  of  acute 
yellow  atrophy  of  the  liver,  in  which  only  a  trace  of  urea  could  be 
detected,  while  a  vciy  large  quantity  of  leucine  and  tyrosine  crystallised 
from  the  concentrated  urine.  ("  Klinik  dcr  Leberk rank hei ten."  fcrstcr 
Uand.  Scite  221.)  In  low  forms  of  tj-phoirt  fever,  the  urine  also  ftt- 
quently  yields  leucine  and  tyrosine  in  considerable  quanrity. 

In  a  case  of  chronic  yellow  wasting,  which  came  under  my  own 
notice  (F.  C,  vol.  VI,  p.  37),  the  liver  was  of  a  yellow  colour,  and 
weighed  i|  lb.  The  patient  was  a  young  woman,  aige  36.  Jatmdice 
had  existed  for  six  weeks,  but  urgent  s)-mptoms— delirium  and  comaf— 
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had  only  supervened  a  few  days  before  death.  Leucine  was  obiainwl 
lirom  the  urine  by  evaporation,  but  only  in  snuU  quantity.  In  a 
temarkable  case  of  enlarged  spleen  under  my  care,  much  leucine 
was  found  in  the  urine.  In  many  cx'^es  there  is  a  deficiency  of  urea  in 
the  urine  in  consequence  of  iw  not  being  formed  in  the  body.  This  is 
retnarkable  in  chokra,  in  which  disease  only  a  mere  trace  of  urea  is 
Bomctimcs  produced  during  many  hours. 

rivinta.  is  the  term  apjilicd  to  that  condition  of  the  system  which 
soon  follows  the  relentioii  of  ihe  excrementirious  urinar>-  substances  in 
the  blood.  The  condirion  generally  results  from  long-continued  organic 
disease  of  the  lcidne>*s,  but  it  may  depend  upon  acute  discaBe.  The 
nervous  phenomena  are  generally  coniii<lered  to  depend  upon  the  accu- 
mulation in  the  blood  of  urea,  but  later  reseaithes  have  shown  that 
neither  urea,  carbonate  of  ammonia,  nor  nitrate  of  potish  injected  into 
the  blood  of  animals  prove  speedily  fatal,  unless  the  kidnc)**  be  pre- 
viously extirijatcd  (Hammond).  If,  however,  tlie  quantity  of  urea 
injected  be  very  large,  death  docs  take  place.  Stannius,  on  the  con- 
tniTy,  states  that  urea  injected  into  the  blood  is  harmless  ;  and  Petroof 
has  injected  a  large  quantity  into  the  blood  without  causing  comx  Dr. 
Hammond  has  shown  that  ihe  urine,  as  a  wMe,  is  more  poisonous  than 
a  simple  solution  of  urea.  He  has  proved  most  conclusively  that 
Frerichs"  notion,  that  the  urea  became  decomposed  into  carbonate  of 
ammonia,  is  erroneous  ;  and  Johnson,  Richardson,  and  odiets  are  of  the 
same  opinion.  Hoppe  finds  that  in  urxmia  llie  extractives  arc  increased 
to  three  times,  and  the  creatine  to  five  times  the  normal  amount. 

Dr.  Richardson  has  shown  that  even  water  in  excess  in  the  blood 
will  produce  symptoms  resembling  thoxe  present  in  unemia  ("Clinical 
Essays,"  vol.  T,  p.  t7i),  but  he  agrees  with  mo5t  olhcr  observers  in  con- 
sidcring  that  the  condition  urscmia  depends  upon  the  retention  of  urea 
in  the  blood,  and  its  action  upon  the  rissues  of  the  body  as  a  poison. 

In  m.iny  cases  of  S(.'\*crc  urxmia  there  is,  howe%'er,  no  urea  lo  be  de- 
tected in  the  blood,  and  various  hypotheses  have  lieen,  from  time  to 
time,  advanced  to  explain  the  fact,  but  none  of  them  are  entirely  satis- 
factory. The  extractives  arc  very  much  increased  in  some  cases,  and 
their  relation  to  the  albumen,  rises  Ikim  5 :  100  to  40 :  100,  according  to 
Schotteo. 

It  is  probable  that  in  those  cases  in  which  a  large  quantity  of 
nrea  is  detected,  the  formation  of  this  substance  has  been  going  on 
actively  in  the  kidney,  and  the  urea  has  been  absorbed  into  the  blood 
or  has  passed  more  directly  into  that  fluid  by  the  rupture  of  a  vessel  and 
secrering  tube,  its  escape  by  the  ordinary  channel  having  been  pre* 
vented — while  in  those  cases  of  death  from  urfcmic  coma,  in  which  no 
area  is  to  be  obtained  in  the  blood,  it  is  most  likely  that  the  secreting 
structure  of  the  kidney  has  ceased  to  be  aaive  altogether,  and  that 
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urinary  constitiientB  arc  not  even  formed — (tcath  resulting  from  the  accu- 
mulation in  the  blood  of  those  tnulerials  which  it  is  the  duty  of  the 
kidneys  to  separate,  or  from  the  presence  of  compounds  resulting  from 
the  decomposition  of  these. 

In  considering  this  question,  it  roust  be  borne  In  mind  not  only  that 
the  renal  disease  has  gradually  advanced,  and  the  kidneys,  perhaps,  have 
become  almost  incflictcnt,  but  that  most  important  alterations  have  been 
alowly  taking  place  in  the  blood  Many  tissues  in  the  organism  have 
been  secondarily  affcctetl,  and  arc  probably  mucli  altered  in  structure. 
At  present,  we  arc  but  very  imperfectly  acquainted  with  the  normal 
changes  occurring  in  the  blood,  or  with  the  consequences  immediately 
resulting  to  the  tissues,  cspcrially  the  ncn-ous  system,  from  the 
retention  of  certain  ejcciemenliuous  nutlets ;  and  we  know  very 
little  of  the  remote  or  immediate  cflTccts  resulting  from  certain  cxcre* 
roentitious  substances  not  being  fonned  at  all.  The  question  is  a 
more  dilhcult  one  llian  at  first  appears,  and  requires  more  searching 
chemical  and  microscopical  investigation  than  it  has  yet  received. 
One  writer  on  this  subject  concludes  a  very  elaborate  essay  thus;  "En- 
fin,  cette  alteration  chimique  dii  sang  est  encore  mal  di^finic,  el  la 
science  attend  siir  re  point  de  nouvelles  recherches."  ("  De  rUrdmie," 
Th^ie,  par  Alfred  Koumier,  1863.) 

We  may  conclude  that  "  urxmia  "  depends  not  upon  the  presence  of 
one  constituent  of  the  urine  in  the  blood,  but  is  due  rather  to  the  accu- 
mulation of  a  tiumbec  of  products  resulting  Eiom  the  disintegration  of 
the  nitrogenous  tissues  which  ought  to  be  separated  by  the  kidneys. 
This  is  the  general  conclusion  arrived  at  by  the  latest  writer  on  the  sub- 
ject, M.  Ronimelaere,  whose  memoir  contains  records  of  valuable  origiital 
observations.  ("  Dc  la  Pathogenic  des  Symptdmcs  Uremiques,"  par 
Dr.  W.  Rommelaere.  Bruxelles :  Henri  Manceaux,  20,  Rue  de  I'Etuve.) 
The  general  treatment  of  urxmia  has  been  referred  to  in  p.  89. 

AnmoBiB. — Numerous  experiments  seem  to  show  that  in  health  a 
small  quantity  of  ammonia  escapes  in  llie  urine.  Nciibauer  has  con- 
clusively proved  tliat  certain  ammoniacal  salts  pass  through  the 
organiiim,  and  may  be  detected  in  the  urine  unchanged.  Ammonia,  as 
is  well  known,  is  very  easily  produced  by  the  decomposition  of  the 
urea ;  but  it  is  almost  certain  that  a  small  quantity  passes  into  the 
urine  from  the  blood,  indc|>endcntly  of  that  derived  from  this  source.  fl 

In  disease,  the  quantity  of  ammonia  present  in  the  urine  is  often  so 
great  as  to  be  smelt  all  over  the  room  in  which  the  patient  lies  ;  but  ia 
these  cases  the  ammonia  arises  from  the  decomposition  of  the  urea  after 
the  urine  has  left  the  bladder,  and  in  some  it  is  decomposed  even  while 
it  yet  remains  in  this  viscus. 

It  is  doubtful  if  a  large  amount  of  ammonia  under  any  circumstances 
accumulates  in  the  blood  afterwards  to  be  excreted  in  the  mine,  as  it  is 
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probable  that,  if  fonned,  it  would  escape  more  rapidly  from  the  tungs 
or  intestinal  canal  The  dot-trine  that  the  coma  occurring  as  a  sequel 
to  many  cases  of  kidney  disease,  depended  upon  the  accumulation  in 
the  blood  of  ammonia  produced  by  the  decomposition  of  urea,  was 
originally  put  forwanl  by  Frerichs.  In  some  of  these  cases  of  renal 
coma,  ammonia  is  present  in  abnormal  quantity.  In  others,  neither 
urea  nor  ammonia  can  be  discovered  in  the  blood,  while  sometimes  urea 
can  he  detected  without  difhculty. 

I  have  exatuincd  the  serum  in  many  cases  for  urea.  Half  ao  ounce 
of  blister  serum  from  a  man  suffering  from  leiul  coma  yielded  54  gr. 
of  nitrate  of  urea.  The  patient  died  shortly  afterwards,  and  urea  was 
detected  tn  the  blood  and  in  the  brain  substance.  In  another  instance, 
it  was  detected  in  the  serum  of  a  blister  from  a  man  who  had  one 
epileptic  fit,  depending  upon  renal  disease.  In  the  case  of  a  boy, 
aged  tS,  who  suffered  from  epileptic  His,  I  also  detectml  it  in  blister 
senim  ;  as  well  as  in  eight  ounces  of  serum  from  a  man  suffering  frotii 
acute  dropsy  of  a  week's  duration  ;  and  I  might  refer  to  others  in  which 
]  obtained  undoubted  evidence  of  the  presence  of  urea.  There  are, 
however,  other  cases  of  the  same  character  in  which  I  failed  to  detect 
urea,  or  ammonia  resulting  from  its  decomposition, 

I  have  several  times  examined  the  breath  of  such  patients,  without 
being  able  to  obiaiti  indications  of  a  larger  tjuantity  of  ammonia  than  is 
afforded  by  healthy  persons.  I  think,  therefore,  that  wc  must  admit 
that  there  are  many  cases  of  the  so<alled  unemk  paisoning  which  have 
not  yet  been  satisfactorily  explained.  It  may,  however,  be  ur^ed,  that 
in  many  cases,  although  ammonia  was  formed,  it  might  luve  been 
rapidly  eliminated  from  the  skin  or  intestinal  canal,  so  as  to  escape 
detection.  Bernard  and  Earrcswil  have  performed  some  experiments 
which  prove  that,  after  extirpation  of  the  kidneys,  urea  escapes  into  the 
intestinal  canal  in  the  form  of  an  ammoniacal  salt ;  and  they  found  that 
it  could  not  be  detected  in  the  blood  in  less  than  from  twenty-four  to 
forty-eight  hours  after  the  operation,  when  the  animal  had  become  weak 
and  exhausted. 

Dr.  Garrod  has  <letccted  urea  in  the  blood  and  blister  scnim  of 
several  cases  of  gout.  ("  Med.  Chir.  Trans."  1848.)  His  results  have 
been  confirmed  by  Dr.  W.  Budd,  who  has  detected  urea  in  the  blister 
serum,  in  nine  cases  of  acute  gout  in  wliich  there  was  tio  indication  of 
renal  disease.  ("Med.  Chir.  Trans."  vol.  XXXVXII,  p.  242.)  In 
chronic  lead  poisoning  this  substance  is  sometimes  detected  ia  the 
blood.  Dr.  GaiTod  has  remarked  that  the  majority  of  persons  suffering 
from  gout  amongst  the  poor,  have  been  the  subjects  of  lead  i)oisoning. 

On  datcting  Urea  in  the  Blood  ar  Serum. — The  urea  may  be  detected 
by  concentrating  the  senim,  after  adding  a  few  droi»s  of  ai-etic  arid,  and 
extracting  with  strong  alcohol ;  or  the  fluid  uuy  be  \i\  aporated  lo  dryness, 
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an<l  the  Hiy  residne  trented  with  boiling  alcohol.  The  alcoholic  solution 
is  evaporated  to  dryness,  treated  with  a  drop  of  distilled  water,  and  two  or 
three  drops  of  strong  colourless  nitric  acid  allowed  to  (all  into  the  syrupy 
solution.  If  urea  he  jircscnt,  crystals  of  the  nitrate  of  tiroa  are  formed 
after  a  time,  and  may  be  readily  distinguished  by  microscopical  examina- 
tion. Cr^'titalti  of  nitrate  of  urea  are  represented  in  "Illustrations  of  Salts 
of  the  Urine."  pi.  III. 

Oit  lidteting  Ammonia  in  t/ie  5r«i/A.— The  method  of  CTcaminatJon 
which  Dr.  Richardson  recommends  is  the  following: — An  imitniment 
in  the  form  of  a  straight  breast-pump  is  employed  to  breathe  through  ; 
a  drop  or  two  of  hydrochloric  acid  is  placed  in  the  bnlb,  and  a  perfectly 
clean  slip  of  glass  placed  across  the  trumpet  extremity  of  the  tube,  and 
secured  by  an  India-rubber  band.  The  alkali,  as  it  passes  over  the 
bulb,  combines  with  the  acid,  but  some  of  the  acid  and  alkaline  vapours 
pass  over  together  and  condense  on  the  microscope  glass.  As  this 
becomes  dry,  crystals  arc  formed.  In  health,  traces  of  ammonia  are 
always  found  in  this  maimer,  "Illustrations  of  Urine,"  pi.  Ia,  fig.  3. 

Colflurlnir  Xait«r- — The  varuition  of  colour  of  the  urine  in  disease 
is  a  matter  of  great  interest;  and,  although  the  causes  of  the  change, 
and  the  exact  n-iture  of  the  substances  which  give  rise  to  the  pecu- 
liar tints  often  observed,  .ire  not  yet  understood,  there  are  many 
valuable  obser\-ations  connected  with  this  subject,  some  of  which  I 
propose  to  refer  to  in  this  place.  The  colour  of  urine  depending  upon 
blood  corpuM!les  will  be  discussed  under  the  head  of  urinary  dqiosits ; 
ajid  now  I  shall  only  refer  to  colouring  matters  formed  in  the  body  and 
excreted  in  solution  in  the  urine. 

The  principal  substances  to  which  the  colour  of  urine  h  due  are 
probably  derived  from  the  btood  corpuscles,  which  are  continually 
undergoing  disintegration,  and  from  the  extractive  rnatters.  The  colour- 
ing matter  becomes  altered  under  different  conditions.  Much  of  it  is 
converted  into  a  colouring  matter  which  is  sqjaiatcd  in  the  urine,  and 
termed  un-ematine  (uraphaiin,  haemaphine),  which  is  soluble  tn 
ether. 

It  is  imposjiible  to  estimate  directly  the  quantity  of  the  colouring 
matter  present ;  but  Professor  Vogel  calculates  the  proportion  by  ascer- 
taining how  much  water  may  be  added  to  the  urine  to  produce  a  par- 
ticular tint,  which  is  arbitrarily  fixed  as  the  unit  of  comparison.  The 
quantity  of  this  substance  affords  an  indication  of  the  activity  of  the  , 
disintegration  of  the  blood -corpuscles.  In  tyi)hoid  fever,  and  many  I 
other  conditions,  this  disintegration  takes  place  to  such  an  extent  as  to 
produce  an  anxmic  condition.  In  many  acute  diseases,  as  pneumonia, 
acute  rheumatism,  peritonitis,  a  very  lai^'c  amount  of  colouring  matter 
occur?  in  the  urine.  Tlie  formation  of  the  urine  pigment  is  intiinatdy 
connected  with  the  action  of  the  liver ;  and,  as  is  well  known  in  dis 
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of  this  organ,  the  urine  is  frequently  very  highly  coIotirMl.  Of  course,  f 
!«in  speaking  of  colour  independent  of  ihc  colouring  matter  of  the  bile. 
Thtr  ittqi  colour  of  tht  urine  in  diseases  of  the  liver  has  been  often 
remarked  by  physicians  practising  in  India;  and  quite  recendy  my 
friend  Dr.  Payne  has  nude  some  interesting  observations  on  this  point, 
which  will  he  found  in  the  "Indian  ,\nnals  of  Medical  Science" 
(Calcutta,  Sept.  4,  1858).  In  order  to  detect  the  colouring  matter. 
Dr.  Payne  boils  the  urine,  and  then  adds  a  drop  of  nitric  acid. 
Various  shades  of  colour  are  produced,  but  at  last  the  mixture 
becomes  of  a  ruby  red. 

Colouring  Afatier  of  tht  Blood. — The  colouring  matter  of  the  blood- 
corpuscles  may  be  present  in  urine  without  .any  corpuscles.  In  many 
cases,  owing  to  the  rapid  disinlegralion  of  blood-corjniscles,  the  serum 
is  highly  coloured,  and  the  dissolved  colouring  matter  ts  cxcrctc<l  by 
^H  the  kidneys.  Blood  may  escape  from  the  vessels  into  the  tubes  of  the 
^^f  kidney,  the  corpuscles  may  gradually  become  disiintcgrated,  and  the 
F  colouring  mailer  be  dissolved.  Sometimes  the  colouring  matter  forms 
^^  an  abundant  granular  deposit  containing  also  urates  or  uric  acid,  or 
^V  large  collections  of  granules  and  minute  dark  red  angular  particles  may 
txist 

That  bile  acids  and  their  salts  were  powerful  solvems  of  blood- 
corpuscles,  was  long  ago  proved  by  Huhnefeld,  Flattner,  and  Simon; 
and  it  has  lately  Ixren   shown  by  Kiihne  that,  by  the  acrion  of  the 

C colourless  biliary  acids  or  their  salts  upon  the  blood-corpuscles,  bile- 
colouiing  matto'  is  produced.  The  bile  acids  themselves  are  not 
converted  into  the  colouring  matter,  as  Frerichs  held ;  for  they  pass 
through  the  system  unchanged.  Now,  in  certain  cases  where  these 
processes  are  deranged,  it  Ls  very  probable  that  the  blood-corpuscles 
are  disintegrated  in  abnormal  quantity,  and  rapidly  converted  into 
pigment,  which  escapes  in  the  unnc.  The  complicated  mutual  reactions 
which  would  ensue  when  varying  proportions  of  biliary  acids,  haematine, 
and  oxygen,  are  presented  to  each  other  in  the  living  blood,  would 
fully  account  for  the  different  characters  and  tints  which  iJie  colouring 
matters  in  uiine  assume  in  various  instances.  Professor  Voge)  alludes  to  a 
case  in  which  the  colour  of  the  urine  becime  very  dark,  after  the  inhala- 
tion of  arseniuretted  hydrogen.  Some  experiments  were  made  upon  a 
dog.  and  it  was  found  that  the  dark  colour  was  due  to  the  disintegra- 
tion of  the  blood-corpuscles.  Albumen  was  present,  but  no  blood- 
corpuscles  could  be  detected,  .\  amilar  disintegration  of  blood- 
corpuscles  seems  Xn  take  place  in  typhoid  fever,  and  in  several  other 
diseases.  In  many  cases  the  dark  brown  colouring  matter  found  in  urine 
probably  results  from  the  disintq^tion  of  red  blood-cor^Hiscles  in  the 
blood,  and  the  cxcrclion  of  the  reselling  products.  It  is  not  uncommon 
to  find  distinct  crystals  of  haematoldin  amongst  the  brown  colourmg 
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mstter.  These  were  no  doiibt  fonnc<1  in  the  upper  pan  of  the  uriniferoas 
tubes  whcfc  the  colouring  matter  had  remained  quiescent  for  some 
time. 

In  such  cases  the  exhibition  of  alkalies  or  salts  of  vegetable  adds, 
or  a  course  of  alkaline  waters  with  an  occasional  dose  of  grey  powder 
or  blue  pill,  affords  relief. 

Biack  risment.—^r.  Marcct.  Med.  ChJr.  Trans.,  iSaa,  describes  a 
blax'k  pigment  which  was  present  in  the  urine  of  a  child.  After  the  addition 
of  an  acid,  some  black  flocculi  were  deposited.  The  colouring  matter 
was  dissolved  by  alkali,  and  Prout  called  it  melanic  acid.  Professor 
Diilk  gives  a  case  in  which  a  black  deposit  was  separated  from  the  urine 
by  filtration.  Other  examples  arc  recorded  by  Dr.  Hughes.  In  three 
of  these  cases,  creasote  had  been  taken  internally ;  and  in  two,  tar  had 
been  applied  externally.  In  one  case,  a  dense  black  precijMtate  was 
thrown  don*n  by  heal  and  nitric  acid,  which  was  examined  by  Ur.  Odling. 
who  found  that,  by  exposure,  it  become  converted  into  indigo  blue,  lie 
draws  attention  to  the  close  alliance  between  indigo  and  tlie  creasote 
series  of  compounds,  and  suggests  tliat,  in  tlie  above  cases,  it  was 
derived  from  the  tar  or  crcasolc.  Guy's  Hospiul  Reports,  3rd  ser., 
vols.  11  and  III. 

Dr.  Stevenson  refers  to  x  case  of  nwlanuria  in  vol.  XIII  of  the 
third  series  of  the  Ciuy's  Hospital  Reports,  1867.  The  urine,  which 
was  black,  and  in  thin  layers  browTjish  black,  like  a  mixture  of  Indian 
ink  and  water,  was  passed  by  a  woman  whose  tiiigh  had  been  amputated 
by  Mr.  Bryant  The  stump  had  been  drcs-scd  with  a  aolntion  of  carbolic 
acid.  In  most  of  the  cases  of  black  urine  which  have  been  reported, 
pitch,  tar,  or  other  substance  containing  carbolic  acid  had  been  taken, 
or  applied  exlemally. 

In  this  case.  Dr.  Stevenson  proved  that  fhe  colour  did  not  depend 
upon  any  compounds  allied  to  albumen  or  ha;matine,  and  indigo 
blue  was  carefully  sought  for,  but  none  coidd  be  detected.  The 
colouring  matter  was  freely  sohibic  in  potash.  Mier  the  uiine  had 
been  boiled  willi  hydrochloric  acid  for  some  time,  it  acquired  the 
property  of  reducing  oxide  of  copper,  and  Dr.  Stevenson  therefore 
infers  the  presence  of  a  substance  capable  of  yielding  sugar.  'ITiis  wa-s 
probably  a  colouring  matter  allied  to  that  formed  by  the  action  of  con- 
centrated acids  on  the  extractive  matters.     .S«  p.    150. 

Sometimes  the  urine  is  made  black  by  remedies  prescribed  by  the 
physician.  If  large  doses  of  gallic  acid  be  given,  and  the  urine  passed 
be  tested  with  a  solution  of  a  salt  of  iron,  a  black  colour  like  ink 
results.  Sometimes  patients  taking  gallic  acid  pass  urine  of  a  dark 
colour,  and  it  has  been  noticed  thai  if  iron  is  administered  at  the 
same  time,  the  urine  is  occasionally  perfectly  black.  My  friend,  Dr. 
GcOTgc  M.iy,  of  Reading,  sent  me  a  specimen  of  urine  passed  by  a 
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patient  who  was  talcing  lactate  of  iron  ai]d  gallic  acid.     The  urine  was 
almost  u  dark  as  ordirury  writing  ink. 

It  should  be  obsen-ed,  that  p)Tola,  sumarJi,  and  some  other  sub- 
stances, alter  the  colour  of  the  urine.  Dr.  Hughes  mentions  cases  of 
dark  pigment  occurring  in  the  urine  of  patients  taking  iodine.  These 
cases,  however,  are  of  course  not  dependent  upon  morbid  changes  in 
the  organism. 

Vric  Add  mna  Vrmu»  are  present  in  certain  proportion  in  healthy 
urine,  but  in  disease  a  large  iucrease  is  very  frequently  obsen'cd.  These 
substances  usually  fonn  urinary  deposits,  either  from  existing  in  too 
Urge  a  proportion  to  be  dissolved  in  the  luine  when  cold,  or,  as  is  pro* 
bably  the  case  in  the  majority  of  instances,  from  the  development  of  an 
acid  in  the  urine,  which  causes  them  to  be  precipitated  from  their 
solutions.  We  shall  consider  the  microscopical  characters  of  these 
bodies  under  the  head  of  urinary  deposits.  In  many  acute  febrile 
diseases,  the  proponion  of  uric  add  is  increased,  and  the  period  ol 
resolution  of  the  inflammation  is  marked  by  diminished  frequency  of 
the  pulse  and  respiration,  by  a  fall  in  the  temperature,  by  free  perspira- 
tion, and  by  a  very  abundant  deposit  of  urates.  In  health,  from  5  to  8 
grains  of  uric  acid  are  e.\creted  in  twenty-four  hour:) ;  but,  in  some 
scute  diseases,  the  proportion  may  amount  to  20  grains.  In  a  case  of 
fever,  Dr.  Parkcs  found  that  17  28  grains  of  uric  acid  were  excreted  in 
twenty-four  hours.  Dr.  Sansom  has  estimated  the  quantity  of  uric  acid 
in  1,000  grains  of  the  morning  urine  in  health  and  several  cases  of 
disease.     The  results  are  as  follows  :— 


Grain. 


Health 

Acttlc  guut    ... 
Acute  rfaeumatlsm 
Heart  diteaic 
Erys'pcla.^ 
I'hoijihatic  urine 
CtuoDJc  gout  ... 
Exccuivc  debility 


^^  Urate  of  soda  is  very  readily  caused  to  deposit  crystals  of  uric  acid. 
I  U  the  amon'hous  deposit  be  merely  dissolved  by  wanning  tlic  urine,  the 
[  urate  often  becomes  decomposed  ;  and,  as  the  solution  cools,  crysialsof 

uric  add  are  deposited.  In  some  cases,  the  quantity  of  uric  acid  held 
itt  solution  is  so  great  that,  upon  the  addition  of  a  drop  of  nitric  acid  to 
tlie  urine,  an  abundant  amorphous  precipitate,  exactly  resembling 
albumen,  is  fonnicd.  Such  precipitate  has  many  times  been  mistaken 
for  albumen  (/<»  "Albuminous  Urine,"  p-  a33),and,even  if  examined  under 
the  microscope  immediately  after  it  is  formed,  its  nature  cannot  be 
made  out ;  but  if  it  be  allowed  to  stand  im  some  time,  the  aoiorphous 
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partides  gradually  increase  in  size,  and  assume  the  well-known  ciystal- 
Hne  fonn  of  uric  acid.  Tlie  instances  in  which  I  have  mel  with  urine 
exhibiting  these  characters  have  almost  all  been  cases  of  liver  disease. 
Although  the  reaction  is  acid,  no  precipitate  takes  place  upon  the  appli- 
cation of  heat,  which  at  once  distinguishes  urine  of  this  character  Irom 
albumiaous  urine. 

The  presence  of  an  increased  quantity  of  uric  acid  in  the  urine  shows 
that  more  of  this  substajice  or  its  salts  is  formed  in  the  blood  or  in  the 
kidney  than  in  health.  It  would  appear  thai,  in  consequence  of  cer- 
tain conditions,  a  lar^e  proportion  of  the  uric  acid  resulting  from 
the  disintegration  of  albuminous  substances  combines  with  ammonia, 
soda,  or  lime,  forming  urates  of  these  bases,  which  are  excreted  in 
the  urine. 

In  gout,  the  presence  of  uric  acid  in  the  blood  has  been  shown  to 
be  constant  by  Dr.  Garrod,  who  consider  that  in  this  condition  "the 
kidncy.s  lose,  to  some  extent,  their  power  of  excreting  uric  arid, 
although  they  eliminate  urea  as  in  health."  ("The  Nature  and  Treat- 
ment of  Gout,  p.  167.)  During  the  attack  there  is  less  in  the  uhne 
than  in  health ;  but  after  it  is  over,  a  large  quantity  of  uric  acid  and 
urates  arc  often  carried  off  from  the  system  in  the  urine. 

Treatment  of  Cases  in  which  ike  Urie  Acid  is  in  Jixeess. — In  cases 
characterised  by  a  tendency  to  the  formation  of  much  uric  acid,  the 
principal  objects  to  be  atuincd  by  treatment  are,  to  favour  oxidation. 
and  to  promote  the  solution,  of  the  uric  acid  already  existing,  and  its  elimi- 
nation from  the  blood,  Good  air  and  moderate  exercise,  with  attention 
to  the  action  of  the  skin,  will  fulfil  the  first  object ;  and  the  solution 
and  elimiualion  of  the  urates  will  be  encouraged  by  giving  alkalies  in 
solution  in  a  considerable  quantity  of  water.  Seluer,  Vichy,  and  Vals 
waters,  which  contain  carbonates  of  pota.sh  and  soda,  or  Lithia  water 
m;i.y  be  given  with  advantage.  Kvcn  plain  water  does  good  if  as  much 
as  three  or  four  tumblers  be  taken  daily  for  a  week  or  two.  Lemonade 
is  sometimes  advantageous,  and  cider  and  perry  suit  some  persons,  who 
.suffer  from  excess  of  urates,  exceedingly  well. 

The  satisfactory  change  which  in  chronic  gouty  and  rheumatic  cases 
frequently  ensues  from  following  some  of  the  much  vaunted  "  systems," 
or  going  through  a  course  of  bathing  in  Germany  or  elsewhere,  obviously 
arises  from  ttie  increased  action  of  the  skin,  and  the  improvement  of  the 
health  generally,  effected  by  the  exercise,  good  air,  simple  diet,  and 
temperance,  wisely  enforced  in  the  establishments.  If  patients  could 
be  induced  to  retire  to  a  pleasant  part  of  the  country,  where  they  could 
take  moderate  exercise  and  be  free  from  mental  anxiety,  meet  with 
agreeable  society,  live  regularly,  take  small  doses  of  alkalies,  and  soak 
themselves  for  an  hour  or  two  a-day  in  warm  water  in  which  some  car- 
bonate of  soda  had  been  dissolved,  they  would  probably  get  as  much 
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benefit  as  by  travelling  several  hundred  miles  to  a  famous  watering- 
place,  and  at  much  less  tmuble  and  expense.  I  am  convinced  that 
there  arc  mar.y  patients  who  would  prefer  to  cany  out  such  a  simple 
plan,  rather  than  submit  ihemsclveij  to  alt  the  useless  routine  and  absurd 
formalities  involved  in  many  of  the  professed  universal  systems,  such  as 
homoeopathy,  hydropathy,  Sec,  which  cannot  but  be  extremely  offensive 
to  their  common  sense, — while  they  arc  claimed  as  converts  and  gup- 
portcn  of  doctnues  which  ihey  do  not  really  believe  in.  There  are 
some  who,  for  the  sake  of  the  advant^iges  derived  from  the  r^uLir 
.  •ystem  of  living,  air,  exercise,  &c  cxprrss  nu  disbelief  in  doctrines  and 
propositions  which  they  probably  feel  to  be  absurd,  and  which  a  little 
reflection  must  prove  to  be  false. 

Id  all  such  cases,  the  nature  of  the  derangement  of  the  physiological 
pnKCSses  should  be  carefully  considered  bicfore  any  plan  of  treatment 
is  adopted.  Wi-  must  ascertain  in  what  points  the  condition  differs 
from  a  heahhy  state,  and  then  consider  huw  the  deranged  actions  may 
be  restored.  It  is  obviou^y  quite  useless  to  attempt  to  relieve  the 
patient  by  giving  drugs,  without  enforcing  attention  to  all  the  circum- 
stances which  arc  likely  to  improve  his  health.  Neitlier  will  it  be  wi^ 
to  attempt  to  treat  the  case  as  if  the  presence  of  the  urid  acid  deposit 
were  the  most  important  sj-mptom,  for  the  reasons  I  refeired  to  when 
cortsidering  the  subject  of  diathesis,  p,  177. 

■ippnric  Arid,  aft  before  mentioned,  never  forms  a.  deposit*  In 
diabetic  urine,  it  is  often  found  in  large  quantity,  and  seems  to 
take  the  place  of  uric  acid.  It  is  also  present  in  the  acid  urine 
of  fever  patients  (I.ehmann).  This  fact  is  of  great  interest,  when  con- 
sidered in  connection  willi  the  sugar-fomting  fuuction  of  the  liver,  and 
the  absence  of  hippuric  actd  in  the  organism  in  certain  ca^^es  of  liver 
disease.  Kiihnc  has  shown  that  no  hippuric  acid  can  be  detected  in 
the  urine  in  c-ases  of  jaundice ;  and  benzoic  acid,  which  in  health  is 
converted  into  hippuric  acid,  escapes  unchanged  In  the  urine.  Benzoic 
acid  has  been  prescribed  in  doses  of  from  three  to  five  grains  three  or  four 
times  a-day  as  a  remedy  for  jaundice.  There  can,  therefore,  be  little 
doubt  that  hippuric  acid  is  formed  in  the  liver,  whether  by  the  action 
of  glycin  or  glycocholic  a<:id  on  benzoic  acid,  or  some  other  substances, 
has  not  been  determined.  When  febrile  urine  is  evaporated  over  the 
water-bath,  crystals  of  benzoic  acid  often  form  on  llie  sides  of  the  basin. 
This  arises  from  decomposition  of  the  hippuric  acid. 

To  Lehmann's  statement,  that  hippuric  add  takes  the  place  of  uric 
acid  in  diabetic  urine,  there  arc  many  exceptions.     I  have  found  a  con- 


•  Dr.  Williani  BuJH,  in  crrlain  (pccimcnn  of  urine  in  C3ue»  of  g^ut,  liai  obsCTYCd 
a  ftocculeat  precipitate,  whicb  was  fuunO  lu  cuiuiat  uf  beiifoic  acid,  duubtlris  resulting 
bom  the  dccon^xMition  of  tiippuric  acid. 
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sidcrable  proportion  of  uric  acid  in  iTie  urine  of  many  diabetic  patienis, 
and  in  several  there  was  an  abundant  deposit  of  uric  acid  crystals. 

KstrmcUrc  HKUcrt. — The  extractive  matters  present  in  healthy  unne 
have  been  previously  described  ;  and  I  have  mentioned  tbat  Dr.  G.  O. 
Rees  has  discovered  in  the  urine,  in  certain  cases,  an  extractive  malter 
which  ha-s  drained  away  from  the  blood,  and  which  is  distinguished  by 
producing  an  abundant  precipitate  with  rincturc  of  g-ills.  Kow,  although 
in  many  cases  albumen  exists  in  the  .same  xjjeciraens  of  urine,  this  blood- 
cxtrartive  sometimes  escapes  witliout  albumen  ;  and  thus  the  exhaustion 
and  emaciation,  in  some  obscure  cases  in  which  there  is  no  hiemorrhage 
or  escape  of  albumen,  are  accounted  for.  The  method  of  testing  urine 
supposed  to  contain  this  extractive  matter  has  been  described  in  p,  144. 
The  conclusions  at  which  Dr.  Rees  h.is  arrived  are  as  follows  ;— 

1.  That  whcnCT'cr  albumen  was  present  in  quantity  in  the  urine, 
it  was  always  accompanied  by  the  extractives  of  the  blood  in  large 
proporrion. 

2.  That  the  cases  in  which  the  extractives  of  the  blood  were  in  the 
urine  in  large  proportion,  were  generally  those  marked  by  debility. 

3.  That  cases  of  anasarca  with  disease  of  the  heart,  and  tuKimnrded 
■mith  a/i}aminuria,ii.\^os.Yiovt^  the  extractives  of  the  blood  to  be  excreted 
by  the  urine  in  quantity. 

4.  That  cases  of  chlorotic  ansemia  and  hysteria  give  copious  pre- 
cipitates. 

5.  That  when,  tn  albuminuria,  the  albumen  became  deficient  in  the 
urine,  which  we  Jcnow  often  happens  in  advanced  cases,  the  blood- 
extractives  also  decrva.sc  in  quantity. 

C.  That,  in  cases  of  anaemia,  the  proportion  of  blood-extractives  ob- 
served in  the  urine  diminished  as  the  cure  was  proceeding,  under  the 
use  of  femtuinous  tonics  (Lettsomian  Lectures,  "Medical  Gazette,"  1851), 

In  many  cases  where  the  urine  contains  an  abnonniil  quantity  of 
water,  the  proportion  of  blood-cxtractivcs  is  unusually  great.  Schotten 
proved  that  in  uraemia  there  was  a  la^e  increase  of  extractives  in  the 
blood.  In  cases  of  kidney  disease,  the  relative  proporrion  of  extractive 
matter  to  the  urea  is  vej^'  much  greater  than  in  healthy  urine.  It  would 
seem  that  extractives  merely  filler  from  the  blood  in  certain  cases, 
and  that  these  fiubstanccs  might  csaipe  into  the  urine  when  the  structure 
of  the  kidney  was  impaired  ;  but  that,  for  the  separation  of  the  urea,  a 
healthy  condition  of  the  secreting  structure  is  necessary. 

The  extractive  matters  are  not  capable  of  being  converted,  by  furthci 
oxidation,  into  urea,  carbonic  acid,  or  ammonia ;  and  must,  therefore, 
be  regarded  as  excrcmcntitiou!!  substances.  Scherer  ("  Wiir/biug  Vcr- 
handl.,"  b.  II.  Heft  HI,  s.  180)  found  that  the  urea,  salts,  &c.,  in  the 
urine  of  a  madman  who  tnok  no  food,  were  very  much  diminished, 
while  the  extractive  matters,  altliough  less  than  in  healthy  urine,  were 
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not  dirnmishcd  in  nearly  ihe  same  proportion  as  ihe  other  urinary  coa- 
stitucnts. 

We  know  nothing  of  the  drcumistance!!  under  which  the  extractive 
matters  may  be  fonncd  in  grcatci  (juantily  th.in  in  health,  nor  the  cffet-t* 
whidi  would  result  from  tl>cir  accumulation  in  the  blood,  but  in  cases 
of  unemia,  in  many  fevers  and  acute'diseases,  the  quantity  of  extractive 
matters  is  increased. 

EXCESS  OK  THE  ORGANIC  COSSTITUENTS. 


TTie  circumstances  under  which  these  constituents  arc  excreted  i» 
increased  quantity  have  been  already  considered,  and  I  propose  now 
to  direct  attention  to  a  few  analyses  of  the  urine  in  cases  of  disease  in 
which  this  character  is  observed.  In  almost  al!  forms  of  fever,  in 
internal  inflammation,  in  acute  rheumatism,  in  many  skin  diseases,  and 
in  all  conditions  in  which  there  is  increased  action  of  the  muscular 
system,  the  solids  are  considerably  above  the  healthy  standard ;  but  the 
various  constituents  do  not  suffer  augmentation  in  an  equal  degree.  In 
the  conditions  just  referred  to,  the  increase  principally  aftccU  the  or^janic 
matters.  Sometimes  all  the  ordinary  cons.tituents  of  the  urine  are 
excreted  in  increased  proportion.  Dr.  Lelimann  ("  Archtv  des  Vcreins 
ftir  gem.  Arb.  xur  Forderun},'  dcr  wissensch.  Heilkunde."  Erster  Banil, 
s.  521),  has  shown  that  immersion  in  the  siubath,  at  a  temperature 
of  48"  to  60"  Fahr.,  fgr  a  quarter  of  an  hour,  causes  an  increase  in  the 
quantity  of  urine,  not  only  of  the  water,  but  also  of  the  solid  matter. 
The  uric  acid,  the  urea,  and  the  fixed  salts,  were  considerably  increased. 
These  results  were  obtained  by  estimating  the  constituents  in  urine 
passed  during  six  hours  on  cert-iin  mornings  when  a  bath  was  taken,  and 
upon  others  when  the  observer  did  not  bathe. 

The  mean  of  eight  analyses  of  the  urine  passed  during  sU  hours 
is  as  fblloKs  : — 


Witer 

Solids   ...        

Una 

Uricftcids 

Fixed  nlu 

Volatile  salts  and  exuactive 

Chloiidcaf  tudium 


Menii&p  en 

■ilticti  cli<  bitli 

nm  Caknu 

4*3 '454  gram*. 

19-403       .. 

10-396  .. 

0150  „ 

6-683  „ 
i*» 

S-8«4  .. 


wbicln  (tic  buh 

«ru  not  takita. 

258-458  Kraioi. 

14459     .. 

J-oto    .. 

aio8    „ 

♦  ■821     „ 

34S      .. 

43'9    .. 


Trine  In  ilklii  nt-raMa. — In  the  following  analyses  of  urine  in  cases 
of  skin  disease,  the  solid  matter  is  increased  ;  and  it  will  be  noticed  that 
the  proportion  of  Axed  salts  to  the  organic  matters  is  greater  than  in 
health.     In  Na  23,  the  quantity  of  the  extractive  matter  exceeds  that  of 
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the  urea.  j4na/yns  32. — Urine  from  a  case  of  cc?.cnia,  with  cnisis  over 
the  whole  body  :  specific  gravity,  1,025.  ■^n^yji't  2y — From  ihe  same 
patient  on  the  rollowing  day.  AtuUysis  34.— From  a  case  of  eczema,  in 
a  boy,  aged  18:  specific  gravity,  1.033;  acid,  pale  colour.  Contaiiut 
much  uric  add  Ana/)'sjs  35. — From  a  case  of  ichthyosis,  in  a  girl, 
Iged  IS  :  acid  ;  specific  gravity,  1,032. 

Drlne  In  Chom. — In  the  series  of  analyses  of  the  urine  in  chorea, 
the  principal  points  to  be  noriced  are  the  large  amount  of  solid  matter,  the 
increa&c  being  caused  princi|ialty  by  the  organic  matters.  In  Analysis  30, 
the  proportion  of  sulphates  is  seen  to  be  increased.  This  increase  of 
sulphuric  acid  is  always  observed  in  cases  where  the  urea  is  increased. 

Aaa/ysti  26. — From  a  girl,  aged  10,  recovering,  after  having  been 
ill  for  several  weeks.  The  luine  contained  a  great  number  of  Cayenne 
pepper  cr^'stals  of  uric  acid.  Analysis  37. — Frora  a  girl,  aged  u  :  spe- 
cific gravity,  1 ,033  ;  nO  albumen  ;  much  deposit  of  urates.  Analysis  28. 
.^From  a  girl,  aged  14:  specific  gravity,  1,035;  acid;  turbid,  fix»m  the 
presence  of  urates.  Uric  acid  deposited  in  the  urine=*46  per  1,000 
parts.  Aftnlysis  29. — From  a  girl  -.  specific  gravity,  1,030  ;  aci<l ;  pale 
in  colour.  Analysis  30. — From  a  boy,  about  10  years  of  age.  Analysis 
31. — From  a  boy,  aged  14:  add;  specific  gravity,  i,034'2. 
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In  disease,  the  inoi^anic  salts  vary  greatly  in  qu.anlity,  and  are  some- 
times very  deficient  In  cases  of  diabetes,  there  arc  often  but  mere 
traces  of  fixed  salts.  This  deficiency  may  depend  upon  the  nature  of 
the  food,  or  be  due  to  ^\ti/ormatien  of  a  iliininishcd  proportion  of  some 
of  the  salts  in  the  organism. 

Id  some  conditions  of  the  ^tera,  when  much  disintegration  of  tissue 
or  red  blood  corpusdcs  takes  place,  a  greater  quantity  of  sulphur  and 
phosphorus  is  oxidised,  and  sulphuric  and  phosphoric  acids  are  formed 
in  unusually  large  proportion,  and  excreted  in  the  urine. 

In  certain  inflammatory  conditions  of  the  system,  it  would  appear 
that  the  chloride  of  sodium,  being  required  in  considerable  quantity  at 
the  seat  of  the  inflanunatory  change,  is  prevented  from  passing  away 
firom  the  system  in  Uie  urine.  In  disease  of  the  kidney,  it  is  imjxirtant 
to  notice  if  the  proportion  of  the  saline  constituents  to  the  oq[anic 
matter  is  very  mudi  increased.  In  some  states  of  renal  disease,  in 
which  the  secreting  structure  of  the  kidney  is  so  much  impaired  that 
the  separation  of  urea  and  organic  matter  is  interfered  with,  the  solids 
consist  almost  entirety  of  saline  matter. 

Crtne  In  Pnnunonla.  IJblarlilc  at  SiMllum. — The  fluctuations  ob- 
served iu  the  quantity  of  common  sail  excreted  in  the  urine  are  very 
great  even  in  health.    The  circumstances  whicli  affect  the  proportion  of 
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chloride  of  sodium  are  very  numerous,  and  these  are  greatly  increased 
in  diiiease.  It  was  noiicctl  hy  Rcdtenbacher,  many  years  ngo,  that  in 
pneumonia  the  quantity  of  chloride  in  the  urine  gradually  decreased  as 
the  infiammatjon  advanced  ;  and  that  in  many  instances,  when  the  lung 
became  hcpatiicd,  not  a  trace  could  be  dctecttxl  in  the  urine.  In  i85»> 
1  determined  quantitatively  the  amount  of  chloride  in  llie  urine  from  day 
to  day,  in  several  cases  of  acute  pneumonia.  ("  Med.  Chir.  Trans.," 
vol-  XXXV.)  The  following  case  illustrates  very  well  the  changes  which 
occur  in  the  urine  in  this  aficcrion. 

The  patient  was  a  plasterer,  aged  24,  and  was  under  the  care  of 
Dr.  Budd,  in  King's  College  Hospital.  On  the  third  day  of  the  disease, 
there  was  dulncss  two  inches  below  the  left  mamma  in  front,  and  behind 
over  tlie  space  below  the  spine  of  the  scapula.  Bronchial  breathing 
and  bronchophony  were  audible  over  the  lower  angle  of  the  scapula. 
Expectoration  viscid,  frothy,  and  slightEy  rusty.  Pulse  144,  small  and 
weak.    Respiration  j3. 

On  the  fourth  day  of  the  disease,  bronchial  breathing  and  btoncho- 
phony  were  more  distinct.  Pulse  116.  Respiration  28.  He  was 
treated  with  small  doses  of  anrimonial  wine,  and  was  placed  upon 
mills  diet  and  beef  tea.  Turiicntinc  stupes  were  applied  to  the  chest. 
He  progressed  favourably,  was  convalescent  within  three  weeks  after 
the  commencement  of  the  attack,  and  was  discliorged  well  in  little 
more  than  four  wccka 

Analysis  32.  Fourlh  day  of  the  disease.  Urine  high  coloured; 
acid  ;  specific  gnuity,  1,017  ;  contained  a  little  albumen.  Analysis  33. 
Ktfih  fiay.  Acid;  specific  gravity,  1,013;  natural  colour.  Analysis  %^. 
Sixth  day.  Acid  ;  specific  gravity,  1,016;  pale;  srill  contained  a  trace 
of  albumen.  Analysis  35.  Taith  day.  Acid;  specific  gravity,  1,021; 
no  albumen.  Analysis  36.  Twmtysee<md  day.  Add ;  specific  gravity, 
1,016;  pale ;  no  albumen. 
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34 


35 


36 


Water 956-60      —      957-40  sSa"™*      -      9S5't»      —     968'40      — 

Solid  matter   ...    43*40  tooxx)     42-60    4600  ioo"oo    4500  loo'OO    31 -60  lOO'CO 

OigMwc matter  4028    92-82      —      44-64    97*05    4812  93-64    a3-a6    7360 
FUedults    ...      3-12      7-iS      —         1*36      J-gs      3-88      6-4        834    26-39 

Chloride  of   1  _       ,n«:«       o         -  o  -       4-56    I4*« 

ftodium       J 

The  decrease  of  the  fixed  salts  generally,  during  the  stage  of  hepati- 
zation is  remarkable.  The  last  analysis  of  the  urine,  when  the  padeot 
wa.1  well,  shows  the  healthy  proportion.  In  vol.  XXXV  of  the 
"  Medico  Chinn;gica]  Transactions "  will  be  founil  several  other  cases 
showing  similar  results.  In  some  of  the  cases,  it  was 
although  there  was  not  a  trace  of  chloride  in  the  urine,  and 
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contaiDed  I«s  Ihan  its  normal  proportion,  the  sputa  were  very  rich  in 
(Moriiife/  soiiium.  In  one  case,  the  proportion  amounted  to  upwards 
of  18  grains  in  roo  of  the  solid  matter  of  the  sputum.  In  a  fatal  case, 
TTiuch  chloride  was  found  in  the  products  cfftised  into  the  air-cells  of 
the  lung.  In  most  exudations,  and  in  growing  tissues,  there  is  a  con- 
sidenble  amount  of  chloride  of  sodium.  In  acute  inflammations 
geooaJly,  the  proponion  of  chloride  in  the  urine  gradually  diminishes 
tintil  the  disease  ii>  al  its  height.  When  resolution  occurs,  the  chloride 
reappears,  and  gradually  increases  as  conv.iIcsccncc  advances,  until 
it  attains  its  normal  standard.  The  amount  of  chloride  tn  the  urine 
is  much  influenced  by  the  nature  of  the  food,  and  by  the  quantity 
of  fluid  taken,  as  I  remarked  when  trearing  of  the  chloride  in  healthy 
urine;  but  the  results  above  described  cannot  be  explained  in  this 
manner;  for,  although  patients  take  less  food  when  they  are  ill,  and 
therefore  less  salt,  the  same  results  areobservcil  if  salt  be  given  to  them. 
Moreover,  the  disapjiearance  is  gradual,  and  the  reappearance  is  marked 
by  a  change  tn  the  symptoms  of  the  disease,  although  the  food  ha& 
remained  the  same  during  the  whole  period  of  the  illness. 

There  can  be  little  doubt  that,  in  these  cases,  the  chloride  is  gradu- 
ally separated  from  the  b'ood  in  undue  proportion  at  the  point  where 
the  inflammatory  changes  are  taking  place  ;  and  that,  instead  of  passing 
through  the  organism  as  it  does  in  health,  ii  accumulates  at  this  point 
until  a  certain  stage  of  the  morbid  process  is  passed,  when  the  celts, 
which  have  been  growing  and  multiplying  so  fast,  die  and  become  dts- 
int^rated  and  dissolved  ;  the  products  thus  formed  with  the  chloride  of 
sodium  being  reabsorbed  into  the  blood,  are  afterwards  altered  and  at 
length  excreted  by  the  ordinary  channels.  The  precise  office  which  the 
salt  plays  in  these  processes  is  not  understood ;  but  certainly,  in  all  the 
specimens  ofinflammator)'  lymph  that  1  have  examined,  I  have  always 
found  this  substance  present  in  large  quantit>\  In  many  cases  of 
bronchitis,  acute  rheumatism,  pleurisy,  in  some  cases  of  skin  disease,  and 
in  some  other  instances  in  which  its  absence  would  appear  to  be  merely 
an  accidental  circumstance,  no  salt  can  he  detected  in  tlie  urine.  We 
cannot,  therefore,  regard  this  diminished  proportion  or  absence  of 
chloride  in  the  urine  as  a  point  of  any  rafuc  in  the  iiiagrioiis  of  pneumonia, 
although  it  must  be  looked  upon  as  a  fact  of  great  interest  witli  refer- 
rence  to  the  morbid  changes  which  are  taking  place  at  the  rime.  The 
conclusions  at  which  I  arrived,  after  examining  the  urine,  blood,  sputum, 
and  inflammatory  products,  in  several  ca;jc&  of  pneumonia,  are  as 
follows  :— 

t.  That  in  pneumonia  tliete  is  a  total  absence  of  chloride  of  sodium 
from  the  urine  at  or  about  the  period  of  hcpatisation  of  tlic  lung. 

3,  That,  soon  after  resolution  of  the  ioflammation,  the  chloride  is 
again  {vcsent  in  the  urine,  and  often  in  considerable  quantity. 
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3.  That,  at  this  jjctiod  (resolution),  the  serum  of  the  blood  is  found 
to  contain  a  greater  amount  of  chloride  than  in  health. 

4.  Th&t  the  presence  of  chloride  of  sodium  in  the  urine  may  be 
taken  as  evidence  of  the  existence  of  a  greater  quantity  of  the  salt  in 
the  blood  than  is  required  for  the  wants  of  the  5)'stcm  generally,  or,  mt 
least,  of  an  amount  sufficient  for  that  purpose ;  and  that  ihe  absence  of 
the  salt  frora  the  urine  indicates  that  the  circulaung  fluid  contains  less 
than  the  normal  quaniitj-. 

5.  That  the  sputa  in  pneumonia  contains  a  greater  quantity  of  fixed 
chloride  tlian  healthy  pulmonary  mucus,  Lf  there  be  not  much  less  than 
a  normal  amount  in  the  blood,  aldiough  there  be  complete  absence 
of  the  salt  from  the  urine.  In  all  cases,  however,  there  is  found  in  the 
sputa  a  quantity  nTany  times  greater  than  exists  in  an  equal  amount  of 
blood  at  the  same  period  of  the  disease.  The  absolute  amount  present 
is  subject  to  variation  at  different  periods  of  the  disease,  and  in  dif- 
ferent case^. 

6.  That,  in  one  case  which  was  fatal,  the  proportion  of  chloride 
present  in  the  sputum  undcrft-ent  a  decrease,  while  the  amount  of 
solid  matter,  and  (specially  the  extractive  matters,  increased.  At 
the  same  time,  the  sputum  became  acid ;  and  in  the  matters  expec- 
torated within  the  last  few  hours  of  the  patient's  life,  a  large  quantity 
of  grape-sugar  was  fonnd  ;  but,  in  that  obtained  on  the  day  previous  to 
his  death,  none  could  be  detected. 

7.  The  absence  of  chloride  of  sodium  frora  the  urine  during  the 
stage  of  hcpalisalion  seems  lo  defiend  upon  a  determination  of  this  salt 
to  the  inflamed  lung  ;  and,  when  resolution  occurs,  this  force  of  attrac- 
tion ceases,  and  whalwer  salt  has  been  retained  in  the  lung  is  reab 
sorbcd,  and  appears  in  the  urine  as  usual. 

PrtTuifla  of  Trcatmmi — On  th^  Effects  of  Diuretics  and  Sudih 
rifiis  in  certain  Acute  In/iammatiims. — The  increased  secretion  of 
mine,  the  profuse  sweating,  often  accompanied  with  increased  action 
of  the  bowels,  which  mark  llie  occurrence  of  resolution  of  the  inflamma- 
tion, that  is  of  the  death  of  the  cells,  or  masses  of  germinal  matter 
vhich  enter  largely  into  the  formation  of  the  "  inflammatory  lymph," 
are  undoubtedly  encouraged  by  giving  acetates,  citrates,  carbonates,  and 
some  other  salts.  Indeed,  it  is  almost  certain  that,  in  many  cases, 
critical  discharges  talie  place  at  an  earlier  period  in  consequence  of  the 
action  of  the  remedies.  If  profuse  sweating  and  diuresis  can  be 
brought  about  quickly,  it  is  even  a  question  if  the  disease  may  not 
sometimes  be  cut  short  How  am  the  action  of  this  class  of  remedies 
be  explained?  There  can  be  no  doubt  that,  by  an  increased  action  of 
the  excreting  organs,  many  substances  which  would  have  been  absorbed 
by  the  growing  cells  are  eliminated,  but  it  is  probable  that  the  salts 
given  in  these  cases  act  favourably  la  another  and  not  less  important 
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manner.  Chloride  of  sodium  seems  ab&olutdy  necessary  to  the  growth 
of  the  inflammatory  products,  while  the  salts  given  as  medidlies  exert 
an  unfavourable  iofluence,  and,  the  latter  being  in  the  blood  in  con- 
siderable ()U3ntit>',  would  perhaps  be  poured  out  at  llie  seat  or  infiatn- 
malion,  and  taJce  the  place  of  the  chloride  of  sodium,  driving  out  the 
latter.  Under  these  conditions  the  cells  would  soon  cease  to  multiply, 
die,  and  undergo  disintc;gradon,  the  resulting  products  being  absorbed 
and  afterwards  excreted 

Viine  In  ei^vbantbwla  dnreorum.— Anal)'5is  37  represents  the 
composition  of  the  urine  in  aii  extreme  case  of  dephantiasis  Gracorum^ 
occurring  in  a  boy  about  twelve  years  of  age,  who  was  in  the  hospital 
some  years  ago,  under  Dr.  Todd.  The  emaciation  X'as  extreme,  and 
there  were  a  great  number  of  large  ulcerated  tubercles  all  over  the  body, 
which  discharged  freely.  The  absence  of  the  chloride  may,  perhaps,  be 
accounted  for  by  the  presence  of  exudation  and  cell  development  at  the 
"bases  of  these  numerous  ulcers.    The  urine  was  add ;  spt:cific  gravity, 

t,030. 


ANALYSIS  37. 


Water    ... 
SoUdaiaucr 
Fixed  uilts 


llie  ash  consisted  of  sulphates  and  phosphates,  with  a  mere  trace 
of  thhride. 

Another  specimen  about  two  months  after  the  la.s(.    Specific  gravity, 
1,014;  **:i^ 
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Watv... 

SoEd  natter     ... 

Una 

Extractives    ... 

Urkactd       ... 

AlkiltBesUts 

Ecrthr  nlu  ... 
Svlpbnric  acid  ... 
Fhospfaoricacid 
Chloride  or  Mxliuin 


nut  a  trace. 


rrlBc  In  RTKiertnu  r«RUL — It  ts  difficult  to  account  for  the  absence 
of  the  chloride  in  tlic  following  analysis.  'J'he  urine  was  obtained  from 
a  woman,  aged  31,  suffering  firom  hysterical  coma.  About  eleven 
ounces  were  drawn  off  by  a  catheter.  The  patient  was  quiet;  skin 
cool ;  tongue  covered  with  a  thick  white  fur ;  pulse  135  ;  respiration  18 ; 
sensation  very  much  impaired.  The  patient  did  not  notice  a  veiy 
Kvere  pinch  with  the  nails. 
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W»ter 

Solid  matter     

Uric  »cirl       

Urea,  extmctivcs,  &c. 

Fixed  s&Iu     


ACALYSIS  39. 

92I4I  — 

7S'S9      IOOX3Q 

-57  7> 

6770       86-15 

io-3»       13-13 

The  salts  conciined  sulphates  and  jthosphates,  but  netatraa^chleruU 
was  present 

ExcFM  of  suipiimiw  1  Actios  of  Liqiior  pouuuk. — I  have  already 
obscncd  that  tlic  proponioii  of  sul|jliatf5  usually  varies  according  10 
ihe  ureaj  aad  it  follows  that,  in  diseases  characterised  by  violent 
nervous  and  muscular  action,  we  shall  find  an  unusual  amount  of 
sulphate  in  the  urine.  In  chorea,  the  increase  of  the  sulphates  and  urea 
is  often  very  considerable;  but  there  arc  conditions  in  which  the  in- 
crease of  the  sulphates  docs  not  appear  to  be  associated  with  the  for- 
mation of  urea  to  a  correspondingly  large  amount  An  increase  in  the 
quantity  of  sulphate  in  the  urine,  in  cases  of  rheumatic  fever,  is  noticed 
in  some  of  Dr.  Rencc  Jones'  analyses.  In  one  case,  on  the  fifth  day, 
the  urine  had  a  specific  graWty  of  i>o36,  and  yielded  it '89  grains  of 
sulphate  of  baryta. 

Dr.  Parkes  has  shown,  by  some  very  careful  experiments  on  four 
cases,  that  in  rheumatic  fever  the  sulphuric  acid  is  greatly  increased. 
In  one  case,  5i{  grains  of  sulphuric  acid  and  5^  grains  of  unoxidiscd 
sulphur  were  excreted  in  twenty-four  hours.  The  urea  was  not  increased 
in  the  same  dq!;rce.  This  increase  of  sulphate  is  not  observed  in 
typh(»d  fever  and  scarlatina.  Il  dcts  no/,  therefore,  depend  merely  on 
increase  of  temperature.  Dr.  Parkes  suggests  that  in  the  blood,  in 
acute  rheamatisin,  there  may  exist  a  material  richer  in  stilphur  than 
albumen.  Potash  increases  the  tendency  of  this  substance  to  disin- 
tegrate ;  and  hence,  whenever  liquor  poussx  is  givenj  the  proportioa 
of  sulphates  in  the  tirine  is  augmented. 


Kamttcaeaa. 

SoUds 
Water 
Uric  acid 
Sul{)lmr 
Chlorine 
Salphuric  add 

In  many  cases 
of  tlie  sulphates  to 
in  Analysis  24,  p. 
boy  suftcring  from 


Condition  In 
Rhtumallc  Tevtr. 

Inciea^ 

Oreaily  ctiminishcd 

Incnnued 

In  conftidemble  tjimntit]' 

Diminifilicd 

Greatly  increiuKd 


ESKt  pToducMl  bj  Llqoor 
Pouas  la  !■!)[«  ilovt, 

Siill  more  increased. 

Slightly  incimscd. 

Slightly  Lncrcaitvt}. 

Probably  Lucccu&ed. 

UnifTcctcd. 

Still  more  increawtl.* 


of  skin  disease,  I  have  found  the  relative  proportion 

be  considerably  augmented.  This  is  well  illustrated 
201,  which  gives  the  composition  of  the  urine  of  a 
eczema. 


The  influeacc  of  liquor  pobuue  on  the  urine  in  rhcumilic  fever.     ("  MctL-Chir. 
Kcview,"  voL  XI H,  p.  248.) 
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BxcMi  Mna  Ddlclcnn'  af  Aiiullne  PbMptuitct. — Much  has  ahready 
been  said  upon  ihe  origin  of  the  alkaline  phosphate  in  the  urine,  and 
the  variation  in  the  amount  excreted ;  and  I  have  brought  forward 
evidence  to  show  that  the  greater  part  of  the  phosphoric  acid  eliminated, 
is  carried  into  the  otigaoism  iu  the  food.  A  certain  proportion,  how- 
ever, there  can  be  little  doubt,  is  formed  in  the  body  by  the  oxidation 
of  the  phosphorus  of  albuminous  textures  only.  It  is  probable  that  the 
amount  formed  in  the  nervous  texture  is  exceedingly  small  In  diseases 
generally,  the  alterations  which  have  been  observed  in  the  <]»antit)'  of 
phosphate  removed  in  the  urine  is  to  be  attributed  mainly  to  the 
altered  diet  of  the  palienL  It  is,  however,  but  reasonable  to  suppose 
that,  in  some  conditions  of  the  system  in  which  a  more  than  usual  dis- 
totegratton  of  tissues  rich  iu  phosphorus  takes  place,  more  phosjihoric 
acid  is  formed  in  the  organism  than  in  health.  This  excess  should  l>e 
found  in  the  urine  in  the  form  of  alkaUnc  phosphate,  and  the  amount 
oi^hl  to  correipond  to  the  activity  of  Che  changes  taking  place.  By 
ascertaining  the  proportion,  wc  should  be  able  to  form  an  estimate  of 
the  quantity  of  phosphorus  oxidised— and  therefore  of  tissue  disin- 
tegrated. The  really  difficuh  part  of  the  enquiry  is  to  ascertain  how 
much  of  the  tolal  proportion  of  phosphate  present  is  derived  from  the 
food,  and  how  much  is  actually  formed  in  the  organism.  The  sulphuric 
acid  is  almost  entirely  produced  in  the  body;  and  there  is  not,  there- 
fore, the  same  difiiaiUy  in  estimating  the  amount  of  sulphur  oxidised, 
as  there  is  in  the  case  of  the  phosphorus. 

Of  late,  the  importance  of  this  subject  has  been  much  increased  by 
attempts  to  advance  the  experimental  results  already  obtained,  in  favour 
of  the  hypothesis,  that  the  amount  of  phosphate  excreted  in  the  urine 
is  to  be  regarded  as  an  index  of  the  activity  of  the  nervous  s>'5tcm. 
Those  who  labour  to  prove  that  all  the  changfes  in  the  body  are  the 
direct  result  of  certain  chemical  decompositions,  have  not  hesiuied  to 
bring  forward  these  results  in  favour  of  their  theory.  It  seems  by  somt^ 
to  have  been  accepted  as  a  settled  point,  that  the  quantity  of  phosphate 
in  the  urine  varies  according  to  the  amount  of  nervous  ti-ssue  disin- 
tegrated ;  and  it  has  been  assumed  that  the  (juantity  of  work  done  by 
the  brain  is  in  direct  proportion  to  the  activity  of  the  chemical  changes 
going  on  in  the  nervous  tissue.  But  it  has  not  yet  been  proved  that  Ihe 
phosphate  does  vary  according  to  the  activity  of  the  changes  occuning 
in  nerve  tissue.  This  question  is  obvionsly  a  most  important  one,  and 
much  more  is  involved  in  it  than  at  first  appears.  I  propose,  therefore, 
to  examine  some  of  the  most  importnnt  Jactswhich  have  been  asccrwincd  ; 
and  I  think  I  shall  be  able  to  prove  tlut,  in  tins  matter,  speculation  has, 
to  a  great  extent,  taken  the  place  of  reasoning  founded  upon  facts  and 
experimental  obser^-ations. 

I^r.    Bcnce   Jcnei    Olisaratwns    on    tht    Alkdim   ^6iphates. — 
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Or.  Betice  Jones,  as  is  well  known,  has  written  several  important  papen 
on  this  subject.  The  general  conclusions  to  trhich  he  has  airived  are 
the  (bllovring : — 

"  In  delirium  tremens,  and  in  other  delirium,  a  remarkable  increase 
in  the  amount  of  sulphates  in  the  urine  was  frequently  observed  ;  and 
the  total  phasphata  were  in  the  same  eases  oeeasicnally  retnarhMy 
diminished, 

*'  In  acute  inflammatory  diseases  of  the  nervous  structures,  during 
the  most  febrile  sjTnptoms,  an  increase  was  observed  in  the  amount  of 
sulphates  in  the  urine ;  and  the  toial  amount  of  earthy  and  alkaline 
phosphates  in  these  diseases  appeared  to  be  inereased  in  the  same  prop&riim 
as  the  sulphates  jcere  inereased.     ("Phil.  Trans.,"  1850,  p.  66.) 

"  In  fractures  of  the  skull,  the  phosphatic  salts  increase  only  when 
any  inflammatory  action  occurs  in  the  brain  ;  and  in  acute phraiitis,  an 
exeessit'e  increase  takes  place.  In  delirium  tremens,  there  is  a  marked 
deficiency  of  phosphates,  unless  they  are  introduced  with  the  ingesta ;  an 
excess  is,  however,  met  with  in  some  functioiul  affections  of  the 
brain." 

These  conclusioas  are  founded  upon  analyses  of  1,000  grains  of 
urine,  in  eleven  cases  of  delirium  tremens,  and  eight  cxses  of  acute 
infl.immatorj-  affections  of  the  nervous  centres.  From  these  I  select  a 
few  of  the  extremes. 

Dttirium  Tremtm  atd  ether  forms  of  Dttirium, 


8.  Delirium  Tremcas — ttirlcenth  day 

10.  Poisoned  by  Innrtanum  j  riclirium  1 

luid  pxdiemcnt— «cond  day       J 
^  ndirium  Tremens — lenth  day 

11,  PcUriiim  wiihphthios — fourth  nighl 


baryli  per  t/xa 
of  luiDe. 
1310 

7«3 


17-31 
6-9? 


SpNlAc 
.    pavtly. 

1037-4 

ioa6-8 

102474 

10S4'3 


9-83 

7-53 
o-8y 


071 


Injlammaltrry  distaia  e/  Nervcus  Sinuttirei,  vitk  Head  Sympttms. 

X    Innimmilion     of    tht    bnin— 1 
twelfth  ilay        ...  J 

Ditto- — thtilecnth  day 
61  InHommalioti  of  lungs,  with  tuber- ^ 
tries  wild  violent  head  xympioniK  I 
— fourth  day      ...         J 
Ditto — sixth  day 


3^ 

ir-a3 

8SS 


7-8i 


ioiS-7 
1017 -j6 

1037  £5 
ioa6*i 


S'4 

11-13 

719 


6-43 


I 


The  quantity  of  urine  passed  by  the  patients  in  twenty-four  hours  is 
not  stated,  nor  is  the  amount  of  solid  matter  in  1,000  grains  of  urine 
given.  It  i.s,  tlteri!fare,  not  jjos&ible,  from  the  above  data,  to  form  an 
estimate  of  the  total  quantity  of  phosphate  removed  from  the  ffrganism  in 
twenty-four  hmrs.  Although  many  of  the  results,  a.s  far  as  they  go,  cer- 
tauUy  favour  tlie  tlieoiy  adopted,  and  especially  when  the  numbers  are 
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coDsidered  with  reference  to  the  amount  of  solid  matter  estimated  from 
the  specific  (jravity,  the  increased  excretion  of  the  phosphate*,  in  cases 
of  inflammation  of  ncrvoiLi  stmctnrcs,  is  not  established  by  these  ol> 
scrvations. 

The  OtMcrratlonik  or  Dr.  RuthfrUnd  «ii4  lli«  Awtlior  on  the 
Ph4Mi»batM  IM  Cue*  or  inuuittT. — I  have  estimated  the  quantity  of 
phosphate  in  urine  in  various  cases  of  disease.  Some  time  since,  I 
examined  the  urine  of  many  patients  in  St  Luke's  Hospital,  for 
Dr.  Sutherland,  with  the  view  of  ascertaining  the  proportion  of  phos- 
phates excreted  in  different  cases  of  mania,  dementia,  paralysis  of  the 
insane,  &c  ("  Med.  Chir.  Trans.,"  vol.  XXXVIII,  p.  a6i.)  Forty-two 
Boalyscs  were  made,  and  the  following  formula  was  filled,  up  in  each 
case. 

WrtBT 

Solid  matter      

Orxttnic  matter         

Siline  matter  

PhcHplule  precipitated  by  chloKde  of    ) 
olmm  lud  uamonii       ) 

Some  interesting  facts  were  made  out,  anil  the  qiiantitj-  of  phosphates 
relatively  to  other  constituents  of  the  ash  differed  much  from  the  healthy 
standard.  Some  of  the  results  confirmed,  as  far  as  they  went.  Dr.  Bence 
Jones'  statements ;  but  I  do  not  think  we  cin  form  a  very  positive 
conclmiion  from  these  data,  seeing  that,  in  some  of  the  cases,  the  solid 
nutter  contained  10  or  is  per  cent  of  mixed  phosphate;  while  in 
others  only  3  or  4  per  cent,  was  found  ;  and  this  variation  did  not  always 
correspond  to  a  difference  in  the  symptoms.  I  subjoin  a  few  of  the  most 
interesting  results  from  two  of  the  series  of  cases. 

VmnUyaiB  at  the  iiimum. — Analysis  40. — From  a  man,  aged  36. 
Fim  attack.  It  lasted  two  months.  Complete  recovery.  Analysis  41. 
— From  a  man,  aged  45.  First  attack,  of  one  monlli's  duration.  Not 
relieved.  Analysis  43. — From  a  man,  aged  42.  The  specimen  was 
taken  on  a  day  when  he  was  very  violent  and  noisy.  Analysis  43. — 
From  the  same,  about  three  weeks  afterwards,  when  the  excitement  had 
passed  oQl 

40  41  43 


AKAL.YBKS 

ReacttoD 
Specific  gt»vity ... 

WMer 

Solid  natler 
Fixed  nlu      ... 
Phokphftle  o  r  li  mc  p  re-  ] 
dpiuted  by  diloridcj 
of  csldum  and  oin- 1 


Acid. 
1,030     •<—    i.ots       — 

913-6    —    959-4       — 
874  100-00  40*6  100-00 

21-42  2450    t3-3t    327 


Feebly  alkailLnc      Neutral. 
1,008        — 
988-6        _ 
1 1  -4     100-00 

4744    I '57 


43 

Add. 

t,oi6      — 
958-a      - 

41*8   lOOXX) 
8-45  aoji 


5-18    5-92      IS7     3'S6       i'90   2J*44        aW     684 
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It  is  important  to  observe  that,  in  Analyses  42  and  43,  i.cxxi  graitis 
of  urine  containe*!  almost  exactly  the  same  quantity  of  phosphates,  hot 
that  the  proportion  to  ihe  other  constituents  was  very  different ;  the 
solid  matter,  in  the  first  case,  conUininp  the  very  large  propordim  of 
25*44  P*^  «nt. ;  in  the  second,  only  684  per  cent. 

Aatti  Mania,  tci/A  /'arArpnts. — Anafytit  44. — From  a  man.  aged 
18,  with  meningitis.  The  present  is  the  first  3tl.^(.■k,  and  has  lasted 
three  months.  He  recovered.  Analysis  45.— From  a  woman,  aged  55. 
First  attack,  which  has  lasted  aliout  three  months.  She  recovered. 
Analysis  \^. — From  a  man,  aged  26,  First  attack,  which  has  tasted  six 
days.  There  was  much  exhaustion  and  emadalion.  Weighs  7  st  12  lb. 
T>isrhftrged  uncured.  Anaiysis  47.— From  a  girl,  aged  18.  Second 
.attack.     Weighs  only  6  St.  6  Ih. 


ANALYSES 

Ktaction  

SpedfiL-gnivitjr  ... 

Water 

Solid  matter 

Fixed  sairs     ... 
PluMjtliitert/IimepTc- 
cipiiaied  tjy  chloiiiJe 
of  •:akium  and  am- 
mcmia 


44 


45 


46 


100*00 


Feebly  Add.     Acid. 

1,023      —      '.OJJ 

943'oo     —    90SXX) 

57-60     —      92-00 

■S'lO  36'.f9     13'iS 


6-05     1116      714  i«S2      973     W57 


The  conclusions  at  which  Dr.  Sutherland  arrives  in  Ji's  paper  above 
referred  to,  are  the  following  : — 

1.  A  plus  quantity  of  jilinsphatcs  exists  in  iJie  urine  in  the  paroxysms 
of  acute  mania. 

2.  A  minus  quaniit)'  exists  in  the  stage  of  exhaustion  in  mania,  io 
acute  dementia,  and  in  the  third  stage  of  paralysis  of  the  insane. 

3.  The  plus  and  minus  quantities  of  phosphates  in  the  urine  cone- 
spood  with  the  quantitative  analysis  of  the  brain  and  of  the  blood  ;  (or 
a  plus  quantity  of  phosphonis  is  found  in  the  brain,  and  a  slight  excess 
of  a]bumen  in  the  blood  of  maniacal  patients;  and  a  minus  quantity 
of  phosphorus  and  albumen  are  found  in  the  brains  of  idiots,  and  a 
minus  quantit)'  of  albumen  in  paralysis  of  the  insane. 

4.  The  plus  quantity  of  phos[>hate.<i  in  the  urine  of  cases  of  acute 
fluma  denotes  tlie  expenditure  of  nervous  force,  and  is  not  a  proof  of 
acute  inRammatJon  in  this  disease. 

Or.  Adam  Adamton'*  obaerrvtinn*. — This  physician  has  made  more 
complete  obscrt-attons  upon  the  urine  of  the  insane  than  Dr.  Sutherland 
and  myself,  having  accurately  determined  the  total  quantity  of  urea, 
thloride  of  sodium,  phosphoric  and  sulphuric  acids  excreted  in  the  twcnt>'- 
four  hours.    Dr.  .Xdamson's  paper  is  published  at  length  in  the  ^-olumc  of 
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the  "  British  and  Foreign  Medico  Chirurgical  Keview,"  for  April,  1865. 
I  have  extracted  from  the  memoir  sgme  of  the  most  important  of  the 
results  obtained. 

The  following  table  represents  the  minimum,  mean,  and  maximum 
daily  excretion  of  ccrt^iin  urinary  consritucQts  in  health,  as  estimaleil 
by  Dr.  Parkes. 


Halo. 

Fit  MALES, 

ConoKnenl. 

mim. 

Mmh. 

Mud. 
mtuL 

I  !t>,  tx- 

<rctFi  In 

U  t)our> 

In  en. 

Mlnl> 
mum- 

Mean. 

tIb.  n- 

cieln  In 

14  h4vir' 

tnpa. 

Chlaridr  of  luditim . . . 

Una 

I'hosnhoric  acid 
Sulphuric  acid 

aSfi'i 

24-70 
173* 

177-0 
511-4 

48 -So 
3111 

6SS-4 
7980 
31-11 

353 

0-356 

0'3I4 

... 

... 

39o« 

56-3 

30  ■" 

... 

396 

0464 
025 

T>r.  ParlcM  points  out  that  in  the  women  the  phosphoric  acid  is 
probably  set  down  as  loo  great  in  consequence  of  the  small  numbiT  of 
cases  uken  for  the  average.  Tlic  range  above  ami  l>elow  the  mean  of 
iJie  chloride  of  sodium  is  very  great,  from  30  to  60  per  cent  This  pro- 
bably depends  upon  the  varying  amount  token  in  the  food.  Parkcs 
observes  that  "  the  limits  of  variation  above  and  below  the  mean  excre- 
tion, according  to  weight,  are  certainly  considerable.  If  we  compare 
two  persons  we  find  that  one  may  excrete  in  twenty-four  hours  only 
0.390  grammes  (Rcncke  in  one  series),  and  another  o'sat)  grammes  of 
urea  to  each  kilogr.immc ;  .ind  variations  as  great  occur  in  the  other 
ingredients.  Also,  in  the  same  person  the  amount  of  urea  excreted  by 
each  pound  weight  of  the  body  .it  different  times  varies  rather  largely 
{o'en  occasionally  as  much  as  20  per  cent.),  so  that  certainly  we  must 
allow  a  wide  range  of  mean,  maximum,  ami  minimum  excretion  above 
and  below  the  mean  recorded  in  the  table.  In  the  other  ingredients 
tlie  maximmn  and  minimum  excretion  of  each  j;ound  weight  is  even 
greater  than  in  the  case  of  llie  urtsL*" 

^at/e  Mania. — During  the  first  twenty-four  hours  of  an  attack  of 
acute  mania  the  (luantity  of  the  -urine  was  not  diminished,  and  the 
amounts  of  the  constituents  under  investigation  were  larger  ih.in  the 
daily  average  after  rcco%'ery  ;  but  on  the  second  day  the  quantity  of  the 
urine  and  its  consrituents  fell  greatly,  in  an  inverse  ratio  to  the  develop- 
ment and  intensity  of  the  mania ;  and  this  relation  was  continued 
thitnighout  the  course  of  the  attack.  As  regards  the  phosphoric  acid, 
though  the  amount  passed  on  tlie  flrst  day  was  large,  it  was  not  equal 
to  the  quantity  excreted  in  the  normal  state;    The  absolute  amount 

p  2 


212 


DR.   ADAMSON'S  OBSERVATIONS. 


cxcrelwl  during  maniii  is  very  far  below  that  excrirted  in  an  equal 
time  after  recuvery  had  taken  pluce.  In  eleven  cases  the  amount  of  sul- 
phuric acid  excreted  during  convalescence  was  greater  than  during 
mama  ;  in  five  cases  it  was  larger  in  the  lattvr  condiliuQ. 

The  following  table  shows  the  mean  of  the  average  daily  quantities 
of  the  urine  and  its  constituents  excreted  hy  all  the  cases  during  mania 
and  convalescence : — 


t>urin£ 
RiinLi. 

Conialncence. 

Qiuntity  of  urine    ... 

23-9  c«. 

..        58-4  01. 

Specific  enriiy 

1,035 

1.016 

ClNi 

as-WEHL   . 

..       59-98  gw. 

Uitft 

33814  ..    ■ 

•     47570    .. 

PO* 

M14  „ 

■  -       30-54  .. 

SO,   . 

21-43  „    . 

*i-07  ., 

Helancbotlit  anil  lltinuinmnlii  of  Vrmr. — Dr.  Adanson  ha*i  shown 
that  all  cases  of  chronic  melancholia  and  monomania  of  fear  give 
results  very  far  hiioxu  tfif  mean  in  healthy  mm  and  xvoutfn.  In  two 
ca.ses  the  amniint  of  urea  is  aliout  nomial.  The  following  table  gives 
the  mean  of  the  daily  average  excretion  in  nine  cases. 

a  Na  3fi"67gw. 

Um*  ....        ....        .- a70'44 

POi     .         ...        - 20-04 

SO, ij-oS 

Mean  excretion  occording  to  weiglit,  in  eight  cases : — 


CiNa 

Mm. 
PO,    . 
SO,     . 


I  lb.  ixcntn  tn  fn.  In  14  buiui 


0-367 
1-961 
0139 
o«9a 


Dementia. — The  following  table  gives  a  comparison  of  the  mean 
daily  excretion  of  13  cases  of  dementia,  with  tlie  mean  amounts  m 
health:— 


COMiitumtt. 

tnttfTiwmU, 

IdllCllUL'' 

CI  Na 

64-91  grk 

177-00  gr*. 

Urea 

...        51734 

5U-40 

TO, 

...        3S-30 

48 -to 

S0| 

17-03 

3'" 

The  next  shows  the  mean  excretion  in  cle%-en  cases  by  i  lb.  of  body  j 
weight  in  twenty-four  hours,  compared  with  the  normal  mean  found  iaj 
the  same  way  : — 


In  dvtnrniti  1  lb.  «xo«1n1ii  [n 

In  health  t  lb.  cxcmca 

iniiHBn 

la  ti  wtu 

CI  Na 

... 

o*5S7 

Urea 

4-311 

Ura 

3-53 

TO, 

... 

0-191 

PO, 

0336 

SO3 

..•         *>• 

0'2l6 

SOj 

0-214 
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It  will  be  seen  from  Uiesc  tables  that  the  difference?  between  the 
quantities  in  dementia  and  in  healUi  are  not  greater  than  occur  in 
individual  healthy  cases. 

In  states  of  maniacal  excitement  Dr.  Adamson  found  that  the 
quantities  of  chloride  of  wxiuun,  urea,  i>ho3phoric  and  sulphuric  acids 
were  less  than  in  the  quiescent  t^tatc.  In  the  demented  cases  ([uantities 
are  about  normal— some  slightly  above,  and  some  l>elow.  the  mean.  In 
two  cases  the  excretion,  according  to  weight,  iras  also  very  near  the 
mean  healthy  stanflard,  and  in  one  the  phoHphoric  add  was  above  it 
when  comixired  without  reference  to  weight  In  the  last  stage  of  general 
paralysis  it  was  found  im|ios.sible  to  obtain  the  twenty-four  hours'  urine, 
but  there  is  no  reason  to  suppose  that  the  result  would  differ  much. 

7*he  conclusions  arrived  at  by  Dr.  AdamsoQ  are  as  follows  : — 

1.  That  the  quantities  of  the  urine,  cf  the  chloride  of  sodium, 
urea,  phoiiphonc  and  sulphuric  acids,  excreted  during  the  course  of  a 
maniacal  paroxysm,  occurring  in  acute  mania,  cpilcjisy,  general  paralysis, 
melancholia,  or  dcmirntia,  are  less  than  the  amounts  excreted  in  an 
cqnal  time  during  heald\. 

2.  That  in  chronic  melancholia  the  quantities  of  the  chloride  of 
sodium,  urea,  phosphoric  and  sulphuric  acids  are  reduced  below  the 

in,  and  sometimes  the  minimum,  of  health. 

3-  That  in  idiocy,  dementia  (paralytic  and  common),  the  urea, 
chloride  of  sodium,  and  sulphuric  acid  range  above  and  below  the 

nalmean  of  health;  that  in  some  case^  the  amountof  phosphoric  add 
[greateFthan  the  mean  according  to  weight,  but  in  the  majority  of  cases 
it  ranges  between  the  minimum  and  mean  found  in  healthy  adult  men. 

Th«  .Intbnr'a  AtuUjara  In  TlirAiiKr  InriKiiiiaaflun  at  Ibc  BnUn, 
£pll«piir,  Dtllrluiii  Timcn*,  Ptitri>rral  .lIBnlA.  and  In  HcBim. —  I 
bare  selected  the  following  analyses  from  my  note-book  ; — 

CMronic  InfiammtUwn  of  the  Brain. — Analysis  48  shows  the  propor- 
tion of  phosphates  in  the  urine  of  a  man,  aged  34,  who  had  been 
suffering  from  a  tumour  pressmg  on  the  veins  of  Galen,  causing  dropsy 
of  the  ventricles  of  the  brain.  There  were  many  symptoms  of  chronic 
inflammation.  Spedfic  gravity,  i,or8;  acid.  Analysis  49. — Three 
I  weeks  after  the  first  an.i!ysii;  add,  clear,  pale;  spedlic  gravity,  1,015. 
*■  Analysis  50. — After  another  interval  of  three  weeks;  clear,  natural 
cokmr;  spedfic  gravity,  r,oi6. 

AMALYSrj  48  49  50 

WalcT  96110       —  '  \   ,o(x 

Solid  matter 37-90    10000/ 

Orpuiic  ittMIer     ...         ,..     »7«9       74-12  - 

Fixed  talis  ...        -.       9*8'      35-88 

Pbocpliaic  uf  lime  prr-  1 

ei|duiedbrchlon<lr  of  I       2-74         7-23  3-5J        3*92 

caldom  and  uotnonui     J 


43-70 

33-7' 

9-98 


77-'7 
"•83 

8-97 
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Urine  in  EpUfpsy. — Analysis  51. — From  a  mail  suffering  from 
epitepHc  fits,  occurring  every  five  or  ten  minutes,  for  seventeen  hours.  He 
breathed  slertorously  the  whole  time,  and  no  urine  could  be  obtained 
during  this  period-  Urine  was  obtained  on  the  next  day  (June  10(h) ; 
acid  ;  sj)cctfic  gravity,  (,014.  Containcil  an  abundant  dciiosit  of  urates. 
Analysis  52. — From  the  same  patient,  on  (he  uth;  acid,  1,034.  Coo- 
tains  a  good  deal  of  pu&.  Analysis  53. — From  the  same  patient,  on  the 
19th  i  allialinc,  1,017.  Analysis  54. — From  a  very  intemperate  patient, 
aged  59.  who  had  epileptic  fits  every  few  minutes  for  thirty  hours,  fol- 
lowed by  exhaustion  (twelve  boius)  and  death.  There  »-as  complete 
loss  of  consciousness.  Analysis  55.—  From  a  man,  aged  53,  suffering 
from  slight  general  paralysis,  with  impaired  speech  (slight),  intellect,  and 
memory.  Duration  of  illness,  three  years.  Urine  pale,  clear ;  no  albu- 
men ;  feebl/acidj  specific  gravity,  1,009. 


ANALYSK 

5' 

Water       

SdIuI  mader 
Organic  matter .. 
Fixed  salts 
Phosplinte  vr«ci- 
pit«te<l  by  chlo- 
ride of  calcium 
and  anuQoaia 

-  9j'"3 
.    68  80 

•    5S3S 
■      9'45 

6*9S 

100 1» 
8627 
1373 

to-it 

sa 


_y_ 


Si 


1000 


9172    —    958-8  — 

7a'8o  loo-oo  41-30  iootoo 

5t-ot    8s>8  34*8  8+-i8    — 

10-79    •♦'Sa    6-5J  15-82    — 


5S ^ 

9767        — 
23-30  100 -oo 

tTA^    75*94 
584    1506 


3-93      538    2-is      5'si    B-86      179      7-68 


The  quantity  of  phosphate  in  the  first  analysis  is  ver>-  great, 
especially  when  the  small  proportion  of  saline  matter  in  the  urine 
is  taken  into  consideration.  In  Analysis  51,  the  ash  contains  as  much 
as  7363  per  cenL  of  phosphates ;  in  52, 3630  per  cent. ;  and  in  53,  the 
proportion  is  further  diminished  to  33*93  per  ccnL 

Uriae  in  Delirium  Tremens  and  Piterperal  Afania. — Analysis  56. — 
From  a  man.  aged  36,  on  the  fifth  day  of  a  slight  attack  of  delirium 
tremens.  He  had  had  three  severe  attacks  previously.  Clear,  high 
coloured;  specific  gravity,  1,015.  The  saline  matter  contained  much 
sulphate,  but  not  a  trace  of  chloride.  Analysis  57. — From  a  man,  aged 
3t,  witli  delirium  tremens  of  a  fortnight's  duration.  Acid;  specific 
gravity,  1.020.  Analysis  58. — From  a  woman  with  puerperal  mania. 
Acid;  specific  gravity,  1,012. 
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Water 

Solid  mailer      

Organic  mAltcr 

Fixed  will*      

PhMphtle  prccipiutcd  bj-  chloride  { 
ofcalciumantl  ammonln  ...  ) 


S6 


959*3* 
40-6 1 

630 
2*93 


ICO -DO  1 

•548 

7-20 


57 


1000-00     1000  00 


7*66 


Phtispkata  in  the  Urine  in  Healih. — The  following  anal)'sc3  show  the 
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varying  quantity  of  the  phosphates  in  ilie  urine  of  a  healthy  man,  33 
years  of  age.  The  large  proportion  of  fixed  &alts  depended  upon  the 
presence  of  much  chloride  of  sodium. 

Analysis  59. — Passed  at  hatf-past  2  p.m.,  inunediately  after  dinner. 
Clear,  nalural  colour;  add;  ^ecific  gravity,  1,015.  ^laiysis  60. — 
Passed  at  6  p.m.  on  the  same  day,  after  three  hours'  reading.  Acid  ; 
specific  gravity,  i.oit.  Analysis  61.— Passed  at  2  p.m.,  immediately 
before  dinner,  on  anothtfr  day.  Feebly  acid;  specific  gravity,  1,022. 
Analysis  62. — Passed  at  half-past  6  P.M.,  four  hours  after  dinner.  Acid ; 
specific  gravity,  1,026. 
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Cttikcinioiu. — la  the  above  analyses,  can  any  relation  be  shown  to 
exist  between  the  symptoms  present  and  the  proportion  of  phosphoric 
add  ?  In  some,  there  is,  undoubtedly,  an  indication  of  such  a  relation; 
but  in  others,  the  proportion  of  phosphate  is  as  great,  although  there 
was  no  e\idcncc  whatever  of  increased  cerebral  action  or  of  inflamnuiion. 
Without  discussing  the  abstract  question,  I  cannot  think  that  the 
evidence  at  present  obtained  is  siifticicni  to  enable  us  to  form  a  general 
conclusioD.  The  enquii}'  is  mure  difficult  LJiaii  it  at  firiil  sight  appears 
to  b«:  Before  iuy  reliable  conclusion  can  be  drawn,  we  must  deter- 
mine bow  much  phoitphate  i.s  derived  from  the  food,  and  how  much 
from  llie  OAidatiun  of  phoipbonis.  We  have  also  to  ascertain  the  pro- 
ptxtion  fonn«d  in  the  muscular  system,  9A  wcU  as  in  the  nervous 
ttruclures.  Dr.  Hammond,  who  has  carried  on  very  many  valuable 
researches  upon  subjects  of  this  nature,  has  found  thai  the  phosphates  in 
the  urine  arc  greatly  increased  after  active  cicrcise. 

In  any  ca&e  of  disease  in  which  the  excretion  of  an  increased  quonti^ 
uf  pho^iihates  in  the  urine  is  suspected,  we  should  ascertain — 

I.  The  total  (juaiitiiy  of  pho&phoric  acid,  tu  combination  with 
alkalies,  in  the  urine  passed  In  the  tn-enty-four  hours. 

3.  The  amount  taken  in  thi;  food  n*ithia  the  same  period  of  time^ 

To  be  more  enact,  the  earthy  phosphate  in  the  urine  should  also  be 
estimated,  as  well  ha  thai  which  passes  olf  in  the  forces. 

1  have  not  been  able  to  ascertain  that  the  quantity  of  phosjihate  cx- 
in  the  urine  has  ever  been  compared  with  the  amount  taken  in 
^tiie  food,  in  diseases  in  which  wc  should  cxjiixi  an  increased  disintcgca 


I 


2l6  EARTHY    I'HOSPHATES. 

tionof  nervous  tissue.  Untilexpcriments  have  been  conducted  so  as  to  fiir- 
nish  UK  with  po^sitivc  data  on  this  point,  I  do  not  think  wc  arc  in  a  position 
to  determine  the  question  at  issue.  One  can  hardly  suppose  that,  in  cases 
in  which  the  greatest  possible  amount  of  disintegration  of  nervous  tissue 
was  orcurring,  a  very  great  innrease  in  the  phosphate  would  be  observed, 
considering  how  very  much  of  the  total  quantity  is  derived  from  the 
food  ;  and,  of  the  comparatively  small  amount  /otined  in  the  orgiuisni  a 
considerable  proportion  may  originate  in  tlic  muscular  tissue-  Very 
exact  observations  upon  the  in  and  out  going  phosphates  have  therefore 
to  be  made  before  we  can  hope  to  have  the  fact  established  conclusively. 
The  evidence  which  has  been  adduced  so  far,  compels  us  to  conclude 
that  the  action  of  the  brain  exerts  little  or  no  influence  upon  the  excre- 
tion of  phosphates  ;  while  the  nature  and  amount  of  the  food,  the  weight 
of  the  body,  and  the  state  of  the  organism,  may  produce  very  considerable 
variation  in  tlie  excretion  of  phosphate.  While  I  do  nut  deny  that  in- 
creased nervous  action  may  be  associated  with  the  fomiation  of  an 
increased  quantity  of  phosphoric  acid,  which  is  eliminated  in  the  urine, 
1  think  tliat  the  facts  hitherto  advanced  in  favour  of  this  view  are  by  no 
means  conclusive ;  and  I  therefore  hold  that  wc  are  not  yet  in  .-i  position 
to  form  any  theory  upon  the  nature  of  the  changes  occttrring  In 
healtii  or  disease,  in  cerebral  action,  regarded  from  this  point  of 
view. 

When  a  long  train  of  theories  is  constructed,  the  tmih  c^  which 
entirely  depends  upon  the  accuracy  and  correct  interpretation  of  the 
experimental  results  from  which  it  starts,  it  behoves  us  to  examine 
rigorously  into  the  nature  of  this  foundation  ;  for,  until  the  fundamental 
facts  have  been  firmly  established,  we  ought  not  to  allow  ourselves  to  be 
led  by  the  reasoning,  however  logical  it  may  be ;  and  we  should  not 
accept  the  conclusions,  however  closely  lliey  may  follow  on  the  premises. 
For  this  reason  I  have  venliireti  to  devote  more  space  to  the  considera- 
tion of  the  details  of  this  question  than,  in  the  opinion  of  many  practical 
men,  it  merits. 

rariation  In  Kmnby  Pbospiiaies.^'rhc  proportion  of  earthy  phos- 
phates does  not  seem  to  vaiy  much  in  any  diseases.  Much  of  the  earthy 
phosphate  eliminated  in  the  urine  in  health  is  doubtless  derived  (irom  the 
food,  but  a  certain  proportion  is  set  fn;e  in  the  disintegration  of  the 
tissues,  especially  the  osseous  tissues.  Aa  increase  of  eaitliy  phosphate 
is  observed  in  the  urine  in  some  very  rare  cases  of  disease,  in  which  the 
earthy  matter  of  the  bones  is  absorbed  {moUilies  ossium).  In  one  acute 
case  of  this  disease,  Dr.  Eence  Jones  ("  Phil.  Trans.,"  1848)  obtained  in- 
distinct evidence  of  the  presence  of  chlorine,  and  suggests  that  in  future 
this  substance  should  be  searched  for,  as  it  may  possibly  be  directly 
concerned  in  the  removal  of  the  earthy  material  from  bones.  The 
specimen  cf  urine  in  question  contained  a  peculiar  substance  of  an 


I 
I 


I 
I 

I 


DEPOSIT   OF   PHOSPHATE. 


217 


albuminous  nature.  In  1,000  grs.,  there  was  fiogr.  of  catthy  phosphate, 
and  the  solid  matter  conuined  118  per  cent.     For  analysis  sftp.  227. 

Mtfihtits  Ossium.—X  have  had  opportunities  of  malting  analyses  of 
the  urine  in  two  cases  of  mollities  ossium.  They  were  Ixith  well  marked 
and  fatal,  and  the  specimens  of  urine  were  obtained  shonly  before 
death.  The  patients  were  quite  bedridden,  and  the  bones  were  so  soft 
as  to  be  readily  indented  by  the  finger. 

Analysis  63. — This  specimen  of  urine,  from  a  woman  suffering  from 
mollities  ossium,  was  sent  to  rae  by  Dr.  T.  K.  Chambers.  The  deposit 
conuuned  oxalate  of  lime,  witli  numerous  stellate  masses  and  separate 
crystals  of  earthy  phoiiphate.     Reaction,  acid  ;  specific  gravity,  1,074. 

Analysis  64.— From  a  case  under  ihc  cflrc  of  Dr.  Greenhalgh. 
Morning  specimen. 

Analysis  65,— Night  specimen, 
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The  large  proportion  of  earthy  phosphate  in  these  analyses  is  a  very 
uitCTCsling  £ict.  In  the  fir^t,  the  earthy  actually  exceeds  tlie  alkaline 
phospliales;  and  in  the  second,  it  is  nearly  e(|ua]  to  it.  In  healthy 
urine,  the  alkaline  phosphate  usually  amounts  to  from  ten  to  fifteen 
tiroes  a&  much  as  the  earthy  phosphate.  The  inorganic  salts,  generally, 
are  io  considerable  excess. 

XxccM  Ka  dlMtnculsbcd  nmm,  mere  Depoalu  of  Esrtlir  Pbnapluitc. — 
Exass  0/  Earthy  Plwsphate^  which  ha.s  been  shown  to  be  sf>  uncommon, 
must  be  carefully  distinguished  from  the  mere  deposit  of  a  certain 
amount  in  an  insoluble  form.  The  earthy  phosphates  very  often  form 
an  insoluble  deposit  in  the  urine.  The  characters  of  these  salts  will  be 
described  in  part  IV.  It  is  important  to  observe,  that  the  deposition 
of  insoluble  matter  does  not  depend  necessarily  upon  the  excretion  of 
an  excessive  quantity,  but  usually  arises  in  consequence  of  a  change 
having  occurred  in  some  of  the  constituents,  by  which  these  salts  are 
ordinarily  rcuine^l  in  solution.  A  small  quantity  of  deposit  of  earthy 
phosphates  makes  a  great  show  in  urine ;  and  it  is  obvious  that  a  very 
large  proportion  might  be  held  in  solution  and  thus  escape  detection. 
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unless  an  annly^is  wea*  tnado.     In  thi:  ca.se  just  cited,  the  ^eater 
of  the  eanhy  jjhosphate  wa-s  in  sciuiiiffi  in  the  urine. 

It  is  common  enough  to  find  a.  deposit  of  earthy  phosphate  in  cases 
of  dyspepsia  and  overwork,  and  this  is  often  spoken  of  as  if  it  was 
indicative  of  tlic  destnittioii  of  much  neivous  niattcr.  In  many  con- 
ditions the  urine  becomes  neutral  or  slightly  alkaline,  and  this  causes 
the  precipitation  of  the  phosphate.  As  before  remarked,  the  quantity 
of  the  earthy  phosphates  is  not  perceptibly  affec-icil  by  thoHC  circum- 
stances which  inflnence  the  quantity  of  the  alkaline  phosphate ;  and, 
although  in  many  cases  an  excess  of  cartliy  phosphate  is  of  some 
importance,  its  existence  depends  upon  myiliid  actions  of  a  diifercnt 
nature  to  those  which  are  supposed  to  ^ve  rise  to  excessive  excretion 
of  alkaline  phosphates.  A  diet  composed  of  much  sugar  caused  dinii- 
nution  in  tlic  quantity  of  earthy  phosphate  in  the  urine  (Bocker). 

Of  the  prtnctpal  FolnU  to  lie  ■sccrtAlnnl  fntni  a  ^umnUtatlTC 
AnalTsu  or  itrinc  In  dIucmm. — In  clinical  investigation,  the  principal 
points  which  it  is  important  to  ascertain  with  regard  to  the  characters 
of  the  urine  are  the  following  : — 

Quantity  passed  in  twenty-four  hours,  Specific  gra^-ity  of  speuiDcns 
passed  in  the  morning  and  evening.  Reaction  of  specimens  in  the 
rooming,  before  and  about  three  hours  after  meals.  Colour;  smell; 
consiHtcnce- 

Presence  or  absence  of  a  deposit  If  present,  its  microscopical 
characters.     Sa  Part  IV. 

Presence  of  any  of  the  substances  next  to  be  described^albumen, 
colouring  matter  of  bile,  sugar,  leucine,  tyrosine,  alkapton,  &c. 

Estimalion  of  the  quantity  of  constituents  in  t,ooo  grains  of  the 
mixed  urine  of  twenty-four  hours.  From  these  dau,  the  quantities 
passed  in  twenty-fours  are  to  be  calculated.  These  points  arc  included 
in  the  following  form  which  may  be  easily  committed  to  memory. 

Quantity  in  34  boun  

Specific  gravily  of  the  urine  paucd  (luring  24  hmn       

Reaction  before  and  after  inc4k 

Colour,  smell,  coruistcncc  

Deposit 

Albiimen,  biliary  colouring  malter 

iiuCST,  ftc     
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IfiOifft,        >uf  litnly         >4  hDun,    wIldnulKr. 

Urea -  -  -  - 

Uric  acid         —  —  —  — 

Precsckl         —  —  —  — 

Exinctivn,  Ac —  —  —  — 

Atkaltiie  |ihoiiihate»,  or  phosphoric  «id  —  —  —  — 

Eanhy  phrHiphala     —  —  -^  — 

Sulphates,  or  sulphuric  icid            ...  —  —  _  __ 

C3llaiide  ufsodiuin,  or  cbluriue       ...  —  —  —  — 

Id  special  diseases,  it  is  very  desirable  to  ascertain  the  quantity 
ffiW  or  b*-o  constituents  removed  in  the  twenly-foiir  hours;  and  it 
prcAable  tha.t  very  much  valuable  information  vnth  regard  to  the 

■  nature  of  many  diseases  might  be  obtained  by  a  number  of  careful 
and  exact  analyses  of  this  kind.  It  is  not  ncces.sary  to  fill  uj)  the 
above  scheme  in  every  ca.sc.  In  some,  it  would  be  desirable  to  know 
the  amount  of  urea  and  uric  acid  with  precision  ;  in  others,  the  amount 
of  urea  and  sulphates.  In  diseases  of  the  nervous  system,  the  exact 
amount  of  alkaline  phosphates  |>asscd  in  tiie  twenty-four  hours  should 
be  noted. 

Before  the  investigation  h  commenced,  the  observer  should  deter- 
mine  eJiaclly  the  points  he  wishes  to  ascertain,  construct  a  table,  and 
fill  up  the  several  columns  daily  from  his  analysis-book.  Every  analysis 
should  be  made  in  prcrisely  the  same  way,  and  careful  notes  of  the 

Lease  should  be  recorded  daily.  If  possible,  analyses  of  the  urine  should 
be  made  after  the  patient  is  restored  to  health;  so  that  the  quantity  of 
the  various  constituents  eliminated  from  the  body  in  a  state  of  health, 
may  be  atturately  compared  with  the  amount  removed  during  the 
disease.     The  patient  should  be  weighed  at  intervals  while  under  obser- 

ivation,  p.  128. 


PRESEN'CE  or  SOLUBLE  SUBSTANCES  WHICH  DO  NOT  EXrST   IN   HEALTHY 

URINE. 

T  now  pass  on  to  tiie  consideration  of  certain  Ww^/^substanccs  which 
are  never  found  in  healthy  urine.  The  presence  of  these  is  to  be  ascer- 
tained  by  the  application  of  ehemkal  tests.  In  many  cases,  however, 
our  first  suspicion  of  the  existence  of  one  or  more  of  the  subst-mccs  in 
question,  is  excited  by  the  deposit  or  the  colour  of  the  urine,  or  by  its 
peculiar  smell  or  unusually  high  or  low  ftjieciric  gravity. 

The  matters  referred  to,  being  perfectly  soluble  in  (he  fluid,  cannot 
be  detected  by  microscopical  examination  ;  but,  in  some  instances,  we 
^  may  infer  their  presence  from  the  microTicopical  characters  of  certain 
Jies  in  the  deposit  Thus,  the  detection  of  epithelial  cells  of  a 
yellowish  colour  would  lead  us  to  test  the  urine  for  biliary  eo/juring 
mattir;  if  costs  were  found  upon  microscopical  examination  of  the 
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deposit,  we  should  test  for  aibumm :  if  the  urine  was  pale  and  of  hi(th 
specific  gravity,  we  should  have  a  suspicion  that  it  contained  s«^r.  In 
all  cases,  our  conclusions  must  be  verified  by  the  application  of  appro- 
priate tests,  which  will  be  presently  considered.  Under  this  head  will 
lie  included  albumen,  biliary  cmstituails^  sttgar,  leucine^  tyrosine,  and  a 
few  other  substances  very  rarely  met  with  in  morbid  tissues  in  a  state  of 
solution.  The  clinical  importance  of  the  first  three  of  these  is  so  great, 
that  they  deserve  thorough  study. 


ALBUMEN. 

•f  Atbamrn  In  t**  rrinr. — The  occmrence  of  albumen  has  been 
regarded  zs  a  most  important  s)'mptom  ever  since  Dr.  Bright  showed  that 
albumen  was  present  in  the  unne  in  cases  of  disease  of  the  kidneys,  and 
])ointed  out  the  intimate  connection  l>ctwccn  renal  disease  and  dropsy. 
Albumen,  it  need  scarcely  be  said,  is  absent  from  the  urine  of  healthy 
persons,  although  now  and  then  it  may  be  detected  for  a  short  period  of 
time  in  the  urine  of  individuals  who  aic  not  suffering  from  any  serious 
or  permanent  derangement  of  the  heultli.  The  presence  of  albumen 
must  always  be  regarded  by  the  physician  as  a  point  of  serious  import- 
ance, although  at  the  same  time,  pfr  se,  it  cannot  be  taken  as  evidence 
of  the  existence  of  any  organic  lesion,  unless  it  has  been  clearly  detected 
from  day  to  day  for  a  certain  time.  Many  of  the  causes  which  give  rise 
to  the  escape  of  serum  from  the  vessels  in  other  parts  of  the  body, 
inclejicndcnt  of  disease,  will  determine  its  transudation  through  the 
walls  of  the  renal  capillaries,  and,  as  a  matter  of  coucs^  it  will  be  found 
in  the  urine. 

To  recognise  with  certainty  the  presence  of  a  substance  in  the  urine 
having  so  important  a  bearing  upon  the  discovery  and  inteqiretation  of 
certain  grave  morbid  processes,  is  obviously  a  point  of  the  utmost 
importance  to  the  practitioner.  In  the  examination  of  the  urine  of 
patients,  the  application  of  one  or  two  simple  tests  enables  us  to  deter- 
mine at  once  if  this  substance  be  present  or  absent  Occasionally,  how- 
ever, an  instance  occurs  in  which,  without  great  caie«  an  eironeous 
conclusion  is  likely  to  be  arrived  at,  although  the  proper  tests  have  betai 
applied  to  the  urine.  As  this  question  is  one  of  very  great  practical 
importance,  and  of  much  interest,  I  propose  to  consider  it  at  somewhat 
greater  length  than  is  usual  in  works  devoted  to  the  clinical  examination 
of  urine. 

The  reactions  to  which  I  shall  refer  are  not  imaginai>',  btit  have 
actually  Of-cnired  to  me.  T  have  known  insLinces  in  which  albumen  was 
stated  to  be  absent  when  the  urine  contained  a  very  large  quantity  ;  and 
other  specimens  have  fallen  under  my  nonce,  which,  although  they 
really  contained  nsne,  )'icldcd  a  precipitate  having  many  of  the  characters 
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of  atliumen.     It  will,  therefore,  lie  well  to  consider  the  facts  in  regular 
order,  and  first  with  regard  to  Uie  ordinary  tests. 

I.  Xltric  Add. — Albumm  is  usually  frtdpitated from  Ussolu/hn  upon 
IJit  adiiithn  of  a/av  drifps  of  nitric  add.  Heller  recomuicnded  that  the 
arid  should  he  allowed  to  flow  to  the  bottom  of  the  tube  coiituiuii)]j  tlie 
urine:  In  this  manner,  three  strau  are  formed,  the  lowest  stratum  con- 
sisting of  the  pure  add,  above  which  is  the  precipitated  albumen, 
wliilc  the  tipper  stratum  consists  of  the  fluid  containing  the  albumen 
uncoagulated. 

It  must  be  remembered  that  two  or  three  drops  of  nitric  acid  to 
about  a  drachm  of  albuminous  urine  in  a  lest  tube  will  produce  a. 
precipitate  of  albumen  which  will  be  dissolved  on  offtaiion,  while,  on  the 
other  hand,  about  half  as  much  strong  nitric  acid  as  there  is  of  urine 
will  reKlis«olve  llie  precipitate  of  albumen,  unless  the  quantity  present 
be  excessive.  Albumen  precipitated  by  nitric  acid  is  iotuhle  in  weak 
nitric  acid  2nA  in  a  considerable  crass  of  urine,  and  it  is  also  ioiubie  in 
slreng  nitric  acid.  It  is  therefore  necessary,  in  employing  the  nitric  acid  test ^ 
to  add  from  ten  tofiflecn  drops  of  the  strong  acid  to  about  a  drachm  of  the 
urine  smpscted  tt>  ofttain  albumen. 

3.  Best. — Albumen  is  gefterally  coagulated  by  the  applieatioa  of  heat 
(140'  to  167  Kahr.).  If  very  dilute,  a  higher  temperature  is  required. 
The  best  way  of  testing  urine  by  heat  is  the  following  ; — An  ordinary 
test-tube  is  about  half  filled  with  the  urine,  and  is  to  be  held  between 
the  finger  and  thumb  by  the  lower  part.  Heal  is  applied  to  a  point  near 
the  surface  of  the  fluid  ;  the  tube  being  shaken  a  little  at  the  time,  to 
prevent  the  glass  from  being  cracked.  The  slightest  precipitate  cannot 
fail  to  be  observed,  as  the  fluid  below  remains  perfectly  unchanged. 
When  urates  are  present,  this  plan  is  very  useful,  as  we  get  three  distinct 
strata  \  the  upper  one  more  or  less  turbid  or  milky,  consisting  of 
coagulated  albumen  ;  the  next  clear,  in  consequence  of  the  solution  of  the 
urates  at  a  temperature  somewhat  below  that  necessary  for  the  coagula- 
tioo  of  the  albumen ;  and  lastly,  at  the  lower  part  of  the  Cube,  the 
undianged  deposit  of  urates. 

3.  Bn«l  or  Heat  oa  Alkaline  Aibuinlnoua  l^rine. — If  the  solution  of 
albumen  be  alkaline,  no  precipitate  will  be  producal  by  heal.  We  are,  there- 
fort,  generally  directed  to  neutralise  the  alkali  by  an  add  before  heat  is 
applied.  If  excess  of  acid  (ten  or  fineen  drops  of  the  strong  acid  to  a 
dradim  of  urine)  be  added,  the  albumen  is,  of  course,  precipitated  in  the 
insoluble  form,  without  the  application  of  heat. 

wiKrrrpaBclM. — Frequently  specimens  of  urine  are  met  with  which 
exhibit  orn.-  or  more  of  the  following  peculiarities,  tending  to  make  us 
belicvv  either  that  albumen  is  present  when  it  is  not,  or  to  cause  us  to 
conclude  that  it  is  absent  when  the  urine  contains  it. 

I.  Upon  the  application  of  heat,  the  s[>ccimen  may  become  turbid, 


2  22 


PREaPITATE    IN    URINE 


I 


in  consequence  of  the  prcd|)itatc  of  phosjihale.    The  reaction  of  the 
urine  in  this  case  would  generally  be  neutral  or  feebly  alkaline  ;  but 
sometimes  urine  depositing  phosphate  OQ  the  application  of  heat  is  of  ■ 
0.  decidedly  acid  reaction,  p.  162.  ■ 

3.  Upon  the  addition  of  nitric  add,  the  specimen  becomes  turbid, 
in  consequence  of  the  deromposilion  of  the  urates  held  in  solution  in 
the  urine,  and  the  depo&ition  of  uric  add  in  a  granular  state.  If  the 
acidified  urine  be  boiled,  it  usually  becomes  clear,  with  the  develop- 
ment of  a  pinkish  or  hmwn  colour,  consequent  upon  ihe  decomposition 
of  the  uric  acid  and  certain  colouring  matters. 

3.  Upon  adding  nitric  acid  to  some  specimens  of  urine  of  high  spe- 
cific gravity,  an  alnintlant  precipitate  of  a  crystalline  chancter  is 
produced.  'I'his  con&isls  of  niiraii  ef  urta  and  is  eanly  recognised  by 
its  crystalline  character.  It  seldom  appears  immediately,  and  i&  hardly 
likely  to  be  mistaken  for  albumen.  Microscopical  examination  will  at 
once  determine  the  nature  of  the  predpilate.  "  Illustrations  of  Urine," 
pi.  in.  fig.  r. 

4-  After  adding  a  drop  or  two  of  nitric  acid  to  urine  suspected  to 
contain  .ilbiimen,  in  order  to  render  it  distinctly  acid,  no  precipitate  is 
produced  u[ion  boiling,  although  a  lai^e  quantity  of  albumen  may  be 
present  This  is  afttstnntly  observed  in  all  spaimetis  0/  albuminous  urine, 
an<i  shews  the  imjufttanee  of  never  Iviling  urine^  suspetled  tt>  contain 
albumen,  in  a  tube  whith  may  am/airi,  by  aaidctit,  a  dri>p  or  two  0/  nitric 
(uid. 

5.  Cubebs,  copaiba,  and  some  other  resinous  substances,  taken 
internally,  arc  said  to  give  rise  to  precipitates  in  the  urine  which  are 
liahlc  to  be  mistaken  for  albumen. 

We  have,  then,  to  consider— 

r.  Cases  in  which  a  precipitate  is  produrcd  in  urine  containing 
no  albumen. 

2.  Cases  in  which  no  precipitate  is  pnHluced,  although  the  urine 
contains  albutnen. 
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1.  A  Precipitate  Produced  in  Vrine  amtainingruf  Albumen. 

PiMMtphJite  v«B«fnbUnK  Albumm. — ^The  prccipiLilc  of  |>ho$phate8  ts 
very  readily  disttnguislicd  from  albumen  by  its  stjlubility  in  a  little  acid. 
Upon  the  addition  of  a  few  drops  of  nitric  acid,  die  turbidity  produced 
by  heat  instantly  disappears,  and  the  solution  becomes  perfectly 
clear. 

I'ric  Ada  K-Mmbilnir  AltoBMen. — VMien  a  precipitate  of  uric  add  in 
a  minute  stale  of  division  is  caused  in  consequence  of  the  decom- 
position of  the  urates  by  nitric  acid,  its  nature  may  be  ascertained  by 
.illowiiig  the  mixture  to  stand  for  some  time,  for  the  minute  granules 
win  gradually  incrcxsc  in  size,  and  at  length  become  crj-stals,  the  nature  of 
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which  IS  at  once  recognUc<l  upon  microstopical  csaminntfon.  In  some 
cases,  the  crystals  may  be  seen  to  form  under  the  micTosco;je-  This 
precipitation  of  uric  acid  on  adding  nitric  acid  often  leads  to  mistakes, 
and  albumen  is  stated  to  be  present  in  urine  which  really  doea  not  con- 
tain a  trace.  Several  cases  of  this  precipitate  have  occurred  to  myself 
and  I  have  heard  of  many  others  in  the  practice  of  friends.  It  has 
h.appened  in  the  wards  of  our  hospital,  that  a  precipitate  produced  by 
nitric  acid,  has  ted  the  clinical  clerk  to  state  that  albumen  was  present 
ia  the  urine,  when,  upon  being  submitted  to  examination  subseqacntly 
before  the  class,  no  precipitate  could  be  obtained.  The  fallacy  was  ex- 
plained IS  above. 

T>r.  O.  O.  Rees  has  met  with  urine  affording  this  precipitate  of 
uric  add  on  the  addition  of  nitric  arid,  In  cases  of  typhoid  fever 
Most  of  the  instances  which  I  have  otiserved  occurred  in  ca-scs  of  liver 
affection.     1  extract  two  or  three  as  examples. 

Spaimftts  of  Urine  yidding  a  Prtdpilaie  racmbiing  Albumen  but  iom- 
pffStd  0/  Uric  Acid. —  Urine  Jrcm  a  Palimt  suffering  from  lar^e  Hydatid 
Tittntfurs  cj  the  Lh>er.  A  small  inianlit)'  of  the  urine  was  hltcred.  and, 
upon  the  addirion  of  a  little  nitric  acid,  a  precipitate  was  produced. 
After  standing  a  little  while,  this  was  examined  by  the  microscope,  and 
foimd  to  consist  of  minute  cryslals  of  urir  acid,  These  were  dissolved 
u[>on  the  ap|)li(!ation  of  heal :  but,  as  the  solution  cooled,  they  wen: 
deposited  again  in  the  form  of  much  lai^er  crystals. 

A  spcrimcn  of  urine  exhiliiting  the  same  jKruliarity  contained 
excess  of  urea.  Upon  the  addition  of  half  its  bulk  of  nitric  acid,  ihc 
mixture  became  nearly  solid,  &om  the  formation  of  crystals  of  nitrate 
of  area.    The  deposit  in  this  instance  consisted  partly  of  urate  of  soda. 

Another  example,  of  which  I  have  kept  notes,  occurred  in  a  man, 
aged  49,  suffering  from  rheumatie  fmer.  The  urine  was  acid,  specific 
gnivit>-  1,02;,  and  contained  much  urate  of  soda.  The  practitioner 
who  first  saw  the  case  boiled  a  ponion  of  the  urine.  It  remained 
clear;  ami  he  said,  therefore,  that  it  contained  no  allnimcn.  A 
physician  afterwards  tested  a  portion  of  the  same  urine  with  nitric 
acid;  and,  finding  that  an  abundant  precipitate  was  produced, 
affirmed  that  much  albumen  was  present  The  deposit  proiluce<l  by 
nttnc  acid  was  found,  b>'  subsequent  examination,  to  be  dissolved  by 
heal ;  and,  when  a  portion  was  examined  In  the  microscope,  its  true 
nature  was  decided  by  the  presence  of  numerous  uric  add  crystals. 

I  could  refer  to  many  other  examples  in  which  the  same  &cts  were 
noticed. 

I.  No  Pr^ipiiaie  prodtutd  in  Urine  Containing  Albumetu 

Alboinen  7Wt  rcagulatfd  by  heal  ivkm  a  little  nitrie  atid  is  present.-^ 
Upon  the  careful  addirion  of  a  drop  of  nitric  acid,  the  precipitate  at 
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first  formed  when  the  acid  comes  in  contact  with  the  urine,  slowly  dis- 
solves as  it  descends  towards  the  bottom.  Upon  boiling  this  aoiiififtt 
soiuiiim,  m preeipHaiiffn  of  aJ^umen  -wiU  take  plaa.  Upon  the  further 
addition,  however,  of  nitric  acid,  the  albumen  is  preci^jitatcd. 

This  reaction  hxs  often  led  to  mistakes.  Not  unfrequently  albu- 
minous imric  has  been  poured  into  a  test-tube  which  contained  a  trace 
of  ihe  nitric  acid  remainiri);  from  some  previous  experiment;  and, upon 
boiling  the  mixture  under  these  circumstances,  no  precipitate  of  albumen 
has  occurretL  In  same  cases,  two  or  three  drops  of  acid  are  added. 
according  to  iJie  direciions  often  given  for  the  very  purpose  of  acidify- 
ing tlie  urine  previous  to  boiling  it  This  fact  must  not  be  forgotten  ; — 
thai  if  a  Jrw  drops  of  a  tlilule  solution  of  nitric  add  bf  added  to  a  portion 
0f  aitruminouJ  uritu  in  a  tfst-tuhf,  and  the  mixture  boiled,  ru>  pretipilate 
wilt  be  produced.  In  fact,  the  addition  of  a  little  dilute  nitric  acid  will 
pravnt  the  coagulation  of  albumen  by  heat. 

Explanation  of  this  Reaction. — Dr.  Bcncc  Jones  was,  I  believe,  the 
Rrst  to  offer  on  explanation  of  this  fact  in  a  communitration  to  the 
editor  of  the  "  Medical  Gazette  "  (vol.  XXVIl,  p,  289).  Dr.  Jones  think<i 
that  the  solution  of  the  albumen  is  owing  to  the  fonnation  of  a  nitrate 
of  albumeu  wliich  i»  soluble  in  a  weak  solution  of  nitric  add.  even 
although  boiling,  but  itwohiblc  in  a  mixture  of  acid  of  moderate  strength. 
Dr.  Bence  Jones  has  also  shown  thai  albumen  is  not  always  precipitated 
from  very  acid  urine  upon  the  application  of  heat. 

From  olKcr\'arions  I  have  made,  however,  I  have  been  led  to  con- 
clude that  the  above  result  depends  rather  upon  the  decomposition  of 
the  phosphates  by  the  nitric  acid,  and  the  consequent  development  of 
free  phosphoric  acid  in  which  acid  albumen  is  freely  soluble.  This  view 
was  confirmed  by  some  experiments  which  1  made  some  time  since  OD 
the  subject,  and  which  have  been  many  times  repeatctl.  A  weak  solu- 
tion of  albumen  was  treated  with  a  few  drops  of  chloride  of  calcium, 
and  afterwards  with  a  little  ammonia.  Afler  having  stood  for  twen^- 
four  hours,  ii  was  filtered.  In  this  manner,  any  soluble  phosphates 
present  were  removed.     The  solution  was  then  tested  as  follows: — 

I.  Albumen  was  precipitated  by  the  application  of  heat,  or  by  the 
addition  of  nitric  acid,  as  usually  occurs, 

a.  A  very  small  ([uantiiy  of  dilute  nitric  acid  did  not  prevent  the 
coagulation  of  the  albumen  by  heat 

3.  After  the  addition  of  a  few  drops  of  phosphoric  acid,  the  fluid 
no  longer  coagulated  upon  being  boiled. 

Some  of  the  same  solution  as  the  .ihove,  which  had  not  been  treated 
*-ith  chloride  of  calcium  and  ammonia,  afforded  the  -iame  results  upon 
the  application  of  the  tests  as  other  albuminous  solutions.  A  few  drops 
of  a  weak  solution  of  nitric  acid,  or  a  little  ])ho.sphoric  acid,  prevented 
the  precipitation  of  the  albumen  by  heat.    'Ilie  addition  of  phosphoric 
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acid  to  An  albuminous  solution,  or  a  soluble  phosphate  and  a  tittle  nitric 
acid,  prevented  the  precipitation  of  the  albumen  by  hcat. 

Thcse  results,  therefore,  led  me  to  conclude  that  a  trare  of  nitric 
acid  prevents  the  coagulation  of  a  moderately  strong  solution  of 
albumen  by  heal,  in  conseijucnce  of  decomposing  the  phospliates  and 
setting  free  phosphoric  acid,  in  which  the  albumen  is  soluble.  When, 
however,  excess  of  nitric  add  is  added,  its  action  predominates  over 
that  of  the  phosphoric  acid,  and  tlic  albumen  is  precipitated. 

•thvr  TuU  Air  Albumen. — Albumen  is  precipitated  from  its  solu- 
tions by  alcohol,  aLuro,  and  many  metallic  salts,  as  those  of  lead, 
mercury,  copper,  and  silver.  The  presence  of  grape  sugar  prevents 
albumen  from  being  precipitiitcd  by  sulphate  of  copper  and  liquor 
potassa;.  The  mixmre  forms  a  dark  blue  solution.  In  its  turn  the 
albumen  prevents  the  reduction  of  the  oxide  to  the  state  of  suboxide 
when  die  mixture  is  boiled  {see  Test  for  Sugar).  Kchloride  of  mercury 
is  employed  as  a  test,  and  ferrocyanide  of  poiassitmi  (irecipitates  a 
solution  of  albumen  to  which  lueiic  acid  has  ^een  added.  These  salts 
rill,  however,  produce  precipitates  in  solutions  of  other  substances 
'  allied  to  albimicn. 

On  BMImatlnff  the  qiuuilltjr  at  Albiimpn  In  Uriae. — The  quantity 
of  albumen  v.irics  mnch  in  different  cases,  sometimes  amounting  to  a 
mere  trace ;  while,  in  other  instances,  a  proportion  not  much  inferior  to 
that  present  in  serum  has  been  met  with.  In  one  case  as  much  as 
545  grains  were  excreted  in  34  hours  (Parkes).  In  order  to  estimate 
the  tjuantity  of  albumen,  it  is  only  necesaaiy  to  add  a  little  acetic  acid, 
by  which  any  combination  of  albumen  with  alkali  is  decomposed,  and 
heat  the  urine  in  a  water-bath  to  a  temperature  of  194",  or  until  it 
boils.  Or  the  fluid  containing  albuiticn  may  be  allowed  to  drop  into 
boiling  water  acidulated  with  acetic  acid.  The  precipitate  is  to  be 
collected  on  a  weighed  filter,  well  washed,  dried,  and  weighed-  The 
albumen  always  contains  a  small  quantity  of  earthy  salti,  which  are 
obtaine<l  by  incineration.  The  residue  must  be  deducted  from  the 
weight  of  the  dried  precipitate. 

Aibumimtii  Urine,  from  a  patient  with  acute  intlanmiation  of  the 
kidney. 
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IIk  deposit  confined  numerous  granular  casts,  but  no  Eat-celts 
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were  present ;  speci6c  gravity,  i,«i5  ;  acid.  The  albumen  coagulated 
by  heat  and  nitric  acid. 

On  iTiuovinr  Albumen  fntm  rrin«  ■■<!  mthtr  OrRKnlr  FlaM». — It  is 

necessary  in  some  cases  tp  remove  allmmen  from  a  solution  before 
applying  tests  for  ihe  detection  of  other  substance^i.  There  are  several 
ways  of  separating  albumen,  By  boiling  the  fluid,  albumen  is  coagu- 
lated, but  in  many  insuinces,  and  especially  when  the  solution  is 
Nlightly  alkaline  or  neutral,  a.  small  quaniit)-  ot  albumen,  free  or  in 
combination,  may  still  itraain  in  solution.  A  little  acetic  acid  may  be 
adflL-tl  before  the  application  of  beat.  When  tiie  precipitated  matters 
have  been  separated  by  tiliration.  the  acid  may  be  exactly  neutralised. 
Albumen  is  precipitated  by  alcohol,  but  extractive  matters  allied  to 
albumen  may  still  remain  in  solution  alter  the  addition  of  tliis 
reagent.  Acetate  of  lead,  hirhloridc  of  mercury,  and  some  other 
metallic  salts  may  be  employed  for  the  purpose  of  removing  albumen 
from  an  OTgmic  fluid,  but  in  many  invcsligntions  the  excess  of  salt  has 
to  be  rcmove<l  before  testing  for  other  oi;ganic  matters,  and  these  last 
may  themselves  be  changed  or  destroyed  by  the  chemical  operations 
necessarj'  for  the  purpose.  If  an  albuminous  solution  be  heatwl  with  a 
few  crystals  of  sulphate  of  soda,  the  albumen  and  allied  substances  may 
be  completely  removed  without  injury  to  other  organic  matters  dis- 
solved, and  witliout  interfering  with  the  application  of  other  tests. 
WTten  we  wish  to  test  an  albuminous  solution  for  sugar  this  is  the  most 
satisfactor)'  process,  and  being  very  simple  and  of  cosy  application  it  is 
now  gcncr.illy  adopted. 

Peculiar  FarRu  of  Aibtuuen. — Scherer  describes  a  varietj'  of  albumen 
which  is  only  imperfectly  coagulated  by  heat  It  is  perhaps  more 
pnib.ible  that  many  of  the  poculiar  reactions  met  with  from  time  to 
time,  depend  upon  the  presence  of  other  substaiices  dissolved  with  the 
albumen,  than  upon  any  peculioi  properties  of  the  albumen  itself,  or 
the  existence  of  a  variety  of  this  substance.  The  reaction  of  dtfl^erent 
solutions  of  albumen  is  a  subject  well  worthy  of  minute  investigation. 

It  has  been  stated  that  a  modihcd  kind  of  albumen  is  present  in 
healthy  urine,  hut  it  need  scarcely  be  said  this  substance  is  coagulated 
neither  by  heat  nor  by  nitric  acid,  and  it  is  therefore  doubtful  if  it 
ought  to  be  regarde<l  as  a  form  of  albumen. 

Mew  ■uiiituuie«  allied  to  Aihumen. — Dr.  Bence  Jones  obtained  a  nev 
substance  allied  to  albumen  from  the  urine  of  a  patient  (under  the  care  of 
Sir  Thomas  Watson  and  Ur.  MaclittyrcJ  suffering  from  mollitics  ossiuni. 
The  urine  was  slightly  acid ;  specific  gravity,  1,034*2,  "  Fhil.  Trans."*  for 
1848,  p.  55.  Tlic  dcpo-iit  consisted  of  phosphate  of  lime,  oxalate  of 
lime,  and  lube  casts.  Phosphates  were  precipitated  by  heat ;  but  the 
urine  was  cleared  by  adding  a  drop  of  acid.  No  precipitate  was  pro- 
duced by  nitric  acid ;  but,  after  being  heated  and  left  to  cool,  the  urtne 
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fcecame  solM.  The  solid  maicml  was  rcdissolved  by  heat,  and  pre- 
dfMtatcd  agaio  when  the  roixmrc  became  roc).  On  some  days,  the 
urine  coagulated  by  boiling  ;  on  others,  prolonged  boiling  produced  no 
rhange.  A  specimen,  which  did  not  coagulate  by  boiling,  was  care- 
fully examined.  It  was  acid  ;  spe<ifif  gravity,  1,039-6.  It  contained 
mach  urate  of  ammonia,  phosphate  of  lime,  and  oxalate  of  lime.  The 
urine  contained — 
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The  new  substance  was  predpiwted  from  the  urine  by  alcohol,  well 
washed,  and  ultimate  analyses  were  made.  It  coniained  1-09  jwr  cent, 
of  sulphur,  and  -30  per  cent  of  phosphorus.  This  substance  is  the 
iiydratai  dtuloxitU  of  albumen.  It  was  soluble  in  boiling  water,  and 
the  precipitate  produced  by  nitric  acid  was  redissolvcd  by  heat,  ami 
formed  again  as  the  mixture  cooled.  A  similar  substance  occurs  in 
«inall  quantity  in  pus,  and  in  tlie  secretion  from  the  vcsiculx  seminales. 
'["he  urine  contained  66-97  parts  per  1,000  of  this  substance — an  amount 
equal  to  the  quantity  of  albumen  in  the  blood.  The  policnt  was  pass* 
ing  about  thirty-five  ounces  of  urine  daily,  which  would  contain  up»-ards 
of  1,000  grains,  or  more  than  two  ounces  of  this  new  material. 

Dr.  Lcared  sends  me  the  following  note  on  a  case  of  albuminoid 
precipitate  in  the  urine,  which  is  of  interest 

"A  gentleman,  of  slight  make,  37  years  of  age,  who  had  returned 
from  the  East  Indies  on  sick  leave,  consulted  me  on  account  of  the  fol- 
lowing symptoms.  A  sinking  sensation  before  meals,  and  at  times  a 
nivenous  appetite;  but  he  h-iti  no  proper  dyspeptic  symptoms.  A  soft 
raunnur  was  found  to  have  replaced  the  first  sound  of  the  heart  He 
never  had  rheumatism. 

"  The  w"nd  «>i  was  found  to  be  faintly  acid ;  spec.  grav.  1,035.  1' 
contained  opaque  casti  of  tubes,  and  oxalate  of  lime  cij-stals. 

"  On  the  cautious  addition  of  nitric  acid,  it  became  perfectly  white 
and  opaque,  like  chylous  urine,  but  cleared  as  perfectly  by  a  further 
addition,  or  on  being  sufHcienity  heated.  It  behaved  in  the  same  way 
when  acted  upon  by  hydrodiloric,  phosphoric,  or  acetic  acid  ;  but,  when 
a  precipitate  was  caused  by  bichloride  of  mercur}',  it  was  not  rcdissolved 
by  excess  of  tbe  bichloride,  nor  by  heat." 

Q  a 
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Dr.  Leaped  remarks  that  "  it  is  plain  tliat  the  precipitate  was  not  albu- 
men,  although  allied  to  it.  As  tht  patient  was  born  in  the  West  Indies, 
its  alliance  with  tJie  deposit  which  occurs  in  chylous  urine  also  suggested 
itselfi  bat  the  distinction  was  here  again  sufficiently  ntarlced.  Albumi- 
noid precipitates  in  the  urine  have  been  recorded  in  a  few  instances,  and 
would  probably  be  found  more  frequently  if  distinguishe*!  from  those 
of  alhiimen.  They  possess  yreat  intervst  in  their  bearing  on  nutrition 
and  otlier  questions,  and  for  this  reason  it  seemed  to  me  worth  placing 
the  present  case  on  record." 

Fibrifie  in  the  (frme. — -Mr.  A.  W.  Storks,  of  Salford,  relates  a  curiom 
case  of  spontaneous  coagulation  of  the  urine  ("  Med.  Times  aiid  Gaz.," 
Jan.  at,  18G5).  The  patient  was  suffering  from  eczema,  accompanied 
with  laliing  off  of  the  hair.  The  muc^ous  membrane  of  the  mouth  was 
fed  and  tender,  and  the  canjunctivK  were  inflamed.  There  was  fre<iucnt 
micturition,  with  some  pain  over  the  kidneys  and  about  tlie  anuw. 
Masses  of  firm  fibrinc  were  removed  from  the  urethra  three  or  four 
times  a-day  for  a  week.  The  urine  was  highly  albuminous,  and  coagu- 
lated spont-ineoiidy  into  "yellow  transparent  masses  like  half  melted 
calf's  foot  jelly,  floating  in  the  fluid  part  of  the  urine — al>out  half  the 
urine  being  solid  and  half  liquid."  The  masses  exhibited  wavy  lines 
under  the  microscope,  eiilangling  epithelium,  pus.  and  blood  corpuscles. 

Of  tbe  Impirnanw  of  Albunten  Id  ibe  I'rtne  In  a  Clinical  r«lnt  m( 
view.— The  presence  of  albumen  in  the  urine  may  be  due  to~i,  tem- 
porary or  permanent  changes  in  the  secreting  structure  of  the  kidney 
itself;  2,  to  pressure  of  a  tumour  upon  the  vena  cava,  or  renal  veins  ;  3, 
to  temporary  turgesccjice  of  the  renal  capillaries,  comequcnt  upon  inter-  fl 
nal  inflammations,  fevers,  fee  ;  4,  to  afliwrtions  of  the  mucous  membrane 
of  the  uTcthr.1,  bladder,  ureter,  or  pelvis  of  the  kidney ;  or.  5,  to  altera- 
tions in  the  characters  of  the  blood. 

I.  Albumm  in  the  Urine  due  to  Changa  in  the  Kiifney. — In  the 
majority  of  cases  in  which  the  urine  contains  a  very  large  quantity  of 
albumen,  and  especially  if  the  urine  be  of  specific  gmvity  of  l>e30,  or 
liigher,  and  of  a  dark  brown  or  smoky  hue,  tausctl  by  the  action  of  the 
acid  of  the  urine  upon  the  colouring  matter  of  the  blood, — the  inference 
will  be  that  the  case  is  an  acute  one,  and  that  this  large  quantity  of 
albumen  has  not  been  passing  away  from  the  kidney  for  any  length  of 
lime.  In  very  many  of  these  cases,  blood  and  numerous  casts  of  the 
iirinifcrous  ttibcs  (part  IV)  are  present.  Whenever  blood  escapes  from 
any  part  of  the  kidney  or  mucous  tract,  albumen  will,  of  course,  be 
detected  in  the  urine,  for  serum  will  certainly  pass  through  fissurci  which 
permit  the  passage  of  red  blood  torjiuscles.  But,  in  some  instances 
there  is  a  dark  brown  colouring  matter,  resembling  blood  if  examined 
with  the  unaided  eye  only,  but  consisting  of  granular  matter,  prolxibly 
resulting  from  the  disintegration  of  blood  corpuscles.    See  p.  193.     In 
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^tliese  cases  also  albumen  is  usually  present,  and  it  is  oT  course  found  if 
ic  blood  colouring  mailer  escapes  inlo  the  urine  in  a  state  of  solution. 

In  chronic  fatly  dt^cncration  of  the  Icidncy,  there  is  often  also  a  very 
large  quantity  of  albumen,  but  the  urine  is  pale  and  of  low  specific 
gravity.  The  histoiy  cf  the  case,  the  appearance  of  the  patient,  the 
symptoms  present,  and  the  microscopifal  cliaractcrs  of  the  deposit 
(Part  IV),  render  it  almost  Impossible  lo  mistake  a  case  of  chronic  fatty 
degeneration  for  one  of  acute  inflammation  of  the  kidney,  caused  by 
«:old,  or  following  scarlet  or  other  eruptive  fever.  .SVc  Illustrations  of 
Urinary  Deposits,  Part  IV,  and  Diseases  of  the  Kidney,  Part  i. 

In  cases  of  fatty  and  contracting  kidney,  the  tpiantity  of  albumen  is 

loften  considerable,  but  tlie  specific  gravity  of  the  urine  is  1,020,  or 

Pfctghcr.     'fhc  characters  of  the  deposit,  and  the  lustoi^-  of  the  case,  will 

usually  enable  lis  to  distinguish  this  di.<>case  from  fatty  kidney,  and  from 

simple  contracted  kidney. 

If  the  quantity  of  albumen  be  small,  amounting  merely  to  milkiness 
or  opalescence  when  heat  is  applied,  or  nitric  acid  added  to  the  urine, 
kUld  especially,  if  the  urine  be  pale  and  of  specific  gravity  1,0 12  or 
lower,  we  should  suspect  that  the  lesion  giving  rise  to  the  escape  of 
the  albumen  was  chronic,  and  due  to  contracted,  wasted,  or  cirrhosed 
kidney,  \\  51. 

In  the  majority  of  cases,  in  which  the  presence  of  albumen  in  the 
unne  is  due  to  slruc-tural  changes  in  the  kidney,  the  vessels  of  the 
Matpighian  tuft  doubtless  form  the  precise  scat  of  the  escape  of  albumen ; 
but  there  are  reasons  for  bclie%-ing  that  serum  sometimes  passes  from 
the  capillaries  surrounding  the  convoluted  portion  of  the  uriniferous 
tubes,  and  in  some  ingtan(.xs  from  those  in  contact  with  llie  straight 
portion  {"  Archives  of  Medicine,"  voL  I,  p.  300).  Sit  also  p.  37  of 
this  work. 

Id  most  cases  of  renal  disease  in  which,  albumen  occurs  in  the  urine, 
of  the  uriniferous  tubes  arc  also  found ;  for  with  the  senim  a 
certain  quantity  of  coagulable  material  transudes  from  the  bloMl  or  is 
formed  in  the  tube  itself.  This  becoming  solid,  takes  a  mould  of  the 
tul»c,  and  any  loose  bodies,  as  particles  of  epithelium,  Src.  which  may 
Wppen  to  be  in  the  tube  at  the  time,  arc  entangled  in  it-i  racshcs.  The 
leasts  often  afford  evidence  of  the  exact  nature  of  the  morbid  changes  in 
the  kidney,  but  this  question  will  be  considered  in  Part  IV. 

CVmUal  Remarks.-  -As  a  general  nile,  if  the  proportion  of  the  urea  to 
the  other  constitui-nts  of  the  solid  matter  is  large,  we  should  form  a 
more  favourable  opinion  than  if  tlie  percentage  of  urea  in  thesohd  matter 
were  very  much  less  than  in  health.  In  the  latter  case  a  great  p-irt  of  the 
renal  structure  would  probably  be  involved ;  but,  in  the  former,  there 
would  be  reason  to  think  tlic  disease  had  only  affected  a  certain  mimber 
of  the  secreting  tubules.    There  arc,  however,  many  exceptions  to  these 
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general  aratements.  In  short,  wc  must  not  permit  ourselves  lo  form  an 
opinion  upon  the  diaractcrs  of  the  urine  only,  but  must  consider 
all  the  facts  in  connection  with  each  individual  patient.  Patients  have 
passed  small  quantities  of  albumen  in  the  uhnc  for  many  months. 
and  yet  it  has  entirely  di&appearcd.  In  other  ^a^ics,  tlie  pro^rew  of 
liie  disease  is  exceedingly  slow.  1  have  known  a  man  pass  urine  of 
the  character  above  mentioned  for  upwards  of  twelve  years ;  and  I 
believe  that  in  some  cases  thi?  goes  on  for  twenty  years,  or  even  longer, 
and  the  patient  at  last  dies  of  some  other  malady.  If  organic  disease  of 
one  organ  of  the  body  progresses  so  very  gradually  that  ample  rime 
is  allowed  for  alteration  in  tlie  activity  of  other  functions  to  lake  place, 
the  duration  of  life  may  not  he  affetted,  and  if  the  patient  hvcs  under 
favourable  circumiitanix'S,  he  may  lung  outlive  persons  who  were  iu 
good  health  some  years  after  he  became  the  subject  of  fatal  organic 
disease.  It  must,  however^  alwn\'s  be  bomcr  in  mind,  that  such  persons 
are  more  likely  to  suffer  from  exliausting  influences,  cold,  fatigue,  &c., 
than  others  in  whom  the  kidneys  are  healthy,  and  therefore  they  should 
always  place  themselves  under  medical  supervision. 

2.  Albumen  in  tht  Urine  d\u  lo  Pressure  on  the  Veins. — In  cases  in 
which  the  albumen  in  the  urine  depends  upon  pressure  upon  the  veins,  the 
(juanlity  may  vaf>"  very  much  at  different  times.  Wherever  any  physical 
impediment  to  the  return  of  blootl  in  the  emulgent  veins  or  inferior  cava, 
exists,  and  in  some  cascK  of  obstructed  portal  circulation,  as  in  cirrhosis 
of  the  liver,  traces  of  albumen  may  be  detected  in  the  urine.  No  casts 
or  at  most  only  a  few  transparent  mucus  casts,  are  to  be  found  in  the 
deposit,  and  for  the  detection  of  albumen  we  mu*t  rely  on  chemkal 
tests.  In  some  instances,  the  tumour  may  be  distinctly  felt,  and  then 
the  tiature  of  the  case  us  at  once  demonstrated,  hut  when  it  is  situated 
in  the  posterior  mediastinum  or  behind  the  liver,  the  diagnosis  is  often 
extremely  difficult.  A  numbpr  of  other  circumstances  which  cannot  be 
referred  to  here,  roust  of  course  be  carefully  considered  by  the  prac- 
titioner before  a  conclusion  can  be  arrived  at 

The  pressure  of  the  gnuid  uterus  occasions  albuminous  urine  in 
some  cases  of  pregnancy,  but  the  presence  of  albumen  cannot  a]wa)'s  be 
referred  to  this  cause,  for  it  is  sometimes  found  at  an  early  period  of 
pregnancy,  when  the  uterus  is  too  small  to  exert  sufficient  pressure. 
Dr.  Tyler  Smith  considers  that  in  some  eases  in  which  there  is  no 
organic  disease,  it  is  to  be  accounted  for  by  an  influence  exertetl  upon 
the  ner\'es.  Out  of  iij  specimens  of  urine  from  pregnant  women, 
Pr.  H.  Van  Arsdale  and  Dr.  Elliott  only  found  albumen  present  in  two 
instances  ("New  York  Journal  of  Medicine,"  1856.) 

3.  Albumen  in  the  Urine  due  to  temporary  turgescaue  of  the  Henat 
CapUlaries,  remUing  from  Jntemal  fftjlammatiffns.  Fevers^  ^c. — Albumen 
may  be  detected  in  the  urine  in  many  cases  of  pneumonia,  pleurisy,  and 
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pericarditis,  especially  when  the  inflammatioQ  is  extensive.  It  is  almost 
constantly  found  in  ihe  urine  passed  by  patients  suffering  from  cholera, 
when  the  supf  tre&sion,  which  usually  continues  while  the  stage  of  collapse 
lasts,  ceases  and  urine  is  again  secreted.  I  have  often  found  it  in  the 
urine  in  bad  cases  of  acute  rheumatism,  and  especially  when  there  was 
pericarditis,  with  pneumonia  and  pleurisy.  In  continued  fever,  it  is  not 
unttsuatly  discovered  in  tlm  urine  In  pucqicral  fever  it  i:^  odeii  met 
with,  and,  as  is  well  known,  it  is  almost  constantly  present  in  cases 
of  pueqieral  con\-ulsions.  Indeed,  Dr.  X,cver  failed  to  detect  it  in 
but  one  case  out  of  fifly. 

4.  Albumen  in  Ihr  Urim  due  to  thaaget  in  the  mucous  metnhrane  cf  the 
Genito-urinary  Pasiaga. — Urine  which  contains  pus  invariably  exhibits 
traces  of  albumctL  In  inflammation  of  the  mucous  mRmbranc  of  the 
kidney  (pyelitis),  of  the  bladder,  or  urethra,  traces  of  albumen  are  com- 
monly found ;  and  when  the  ]ira[)onion  of  pus  is  considerable,  a  veiy 
distinct  precipitate  is  produced  when  the  ordinary  tests  for  albumen  are 
applied.  In  urine  in  which  spermatozoa  are  present,  traces  of  albumen 
are  occasionally  found ;  and  where  the  seminal  tubules  secrete  much 
mucus,  and  long  transparent  casts  are  formed  in  them  (Part  IV),  this  sub- 
stance is  usually  detected.  Great  irritation  and  inflammatlbn  of  the 
seminal  tubes  give  rise  to  the  escape  of  serum  from  the  blood,  as 
occurs  when  other  organs  are  the  seat  of  the  same  pathological  changes. 

5.  Albumen  in  the  Urine  due  to  alterations  in  the  charaeter  of  the 
Blood. — In  some  of  ihe  cases  mcnrioned  in  the  precetling  sections,  the 
escape  of  the  albumen  from  the  blood  is  no  doubt  due  as  much  to 
alterations  in  the  com])OMtion  of  that  tiuid  as  to  the  causes  referred  ta 
Albumen  may  appear  in  the  uiine,  and  be  detected  for  a  considerable 
period  of  time  (two  years  or  more)  without  the  existence  of  renal  disease. 
It  is  well  known  that  the  state  of  blood  following  exhausting  hiemor- 
rhages,  which  gives  rise  to  o«Jeiua  aud  various  kinds  of  dropsy,  also 
occasions,  in  many  cases,  the  escape  of  scrum  from  the  renal  vessels. 
After  continued  fevers,  as  well  as  intcrmiltents,  after  extensive  inflamma- 
lions  of  important  organs,  after  fever,  dipiheria,  and  all  exhausting 
diseases,  the  blood  serum  may  become  so  much  modified  that  it  very 
readily  permeates  the  vascular  walls.  Not  unfrequenlly  much  blood 
citracuvc  matter  escapes  in  the  urine  as  well  as  albumen.  Little  is 
known  concerning  the  exact  changes  which  take  place  in  the  characters 
of  the  serum  in  these  cases,  but  the  mere  accumulation  of  water  and 
chloride  of  sodium  in  the  blood,  whi(Ji  invariably  occurs  when  the  action 
of  the  kidneys  is  impeded,  is  in  itself  sufficient  to  account  for  the  (act, 
although  no  doubt  many  more  important  alterations  are  iniluced.  It 
has  been  shown  that  if  albumen  be  injected  into  veins,  albumen  passes 
off  in  Ihe  urine,  but  it  is  doubtful  if  the  albumen  here  acts  differently 
irom  many  other  bodies.     Certain  serious  lesions  of  llie  neri-ous  system 
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soQictitncs  cause  teraponiTy  albuininuna  indirectly,  by  influencing  the 
circulation  through  the  kidney. 

TrcatinvBt. — The  treatment  of  rases  of  acute  and  chronic  renal 
disease  has  been  already  considered,  p.  80.  It  is  unnecessary  to  refer 
here  to  the  treatment  of  cases  in  which  the  albuminous  urine  is  due  to 
congestion  depending  upiin  the  pressurt!  of  intcnial  tumours,  or  the 
gravid  uterus,  or  to  those  in  which  it  depends  upon  the  existence  of 
pneumonia,  cholera,  puerperal  fever,  &c. 

The  influence  of  iron  ujjon  the  general  health,  and  indirectly  upon 
the  reabsoqHion  of  serum,  is  very  remarkable.  In  one  patient  (W.  S., 
vol.  Ill,  p.  7),  each  leg  measured  tighfmt  inches  in  circumference  and 
the  effusion  seemed  to  he  increasing.  Soon  aficr  he  was  put  upon  iron 
the  appetite  improved,  the  blood  became  more  healthy,  and  the  effused 
senun  began  to  disap]}ear.  In  a  montli  after  the  treatment  had  been 
commenced,  the  rir<:umfercnce  of  the  legs  had  diminished  to  tkirUm 
inches,  and  In  this  short  time  several  pints  of  serum  must  have  been 
removed  from  the  areolar  tissue  of  the  body  generally.  The  quantity 
of  urine  increased  from  about  twenty  to  fifty  ounces  in  the  twenty-four 
hours. 

After  exhausting  haemorrhages,  in  low  conditions  of  the  system, 
after  low  fevers,  ever>'  cfTorr  must  be  made  to  improve  the  general 
health,  and  iron  is  especially  valuable  in  these  cases.  I  need  scarcely 
say  there  is  no  indication  for  the  use  of  remedies  specially  influencing 
the  kidney.  The  improvement  consequent  upon  the  use  of  remedies 
which  are  known  to  affect  the  general  state  of  the  blood  is  often  very 
remarkable,  even  when  there  is  long  standing  disease. 

There  are  some  other  cases  of  albumiQiiria  which  have  not  been 
alluded  to,  as  for  example,  causes  of  chylous  urine,  and  cases  of  tem- 
porary congestion  of  the  kidney,  but  these  will  be  discussed  in  the 
proper  place.     See  Part  IV. 


BILE. 

When  much  bile  is  present  in  urine,  it  gives  to  the  secretion  a  very 
dark  yellow  colour,  which  is  even  more  distinct  when  thin  layers  aie 
placed  upon  a  perfectly  white  surface,  as  on  a  plaie,  tJiaii  where  a  con- 
siderable bulk  of  urine  is  examined.  I'his  arises  from  the  presence  of 
the  colouring  matter,  which  ha«  received  the  name  of  bUherdin.  It 
may  be  completely  removed  from  any  solution  containing  bile  by  causing 
it  to  filter  through  a  layer  of  charcoal.  The  presence  of  bile  in  urine 
is  commonly  observed  in  cases  of  jaundice.  From  some  cause  or  other, 
as  fi^m  pressure  upon,  or  obstniciion  of,  the  common  duct,  bile,  after  it 
has  been  secreted,  i.«;  pardy  or  entirely  prevented  from  escaping  into  the 
mtestine.    The  gall-bladder  and  large  and  small  ducts  soon  become 
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distended  by  the  accumulation  of  the  secreted  bile,  which,  finding  no 
■escape,  is  reabsorbed,  chiefly  perhaps  by  the  numerous  lymphatics  which 
are  so  freely  distributed  to  the  gallbladder  and  all  the  large  and  small 
gall-duc!t<i.  The  constituents  in  a  state  more  or  less  altered,  pass  into  the 
blood,  and  are  partly  deposited  in  ihe  tissues  and  partly  carried  off  in 
the  urine.  That  scarcely  any  bile  passes  into  the  intestine  in  many 
cases  of  jaiindiix-,  is  proved  Ijy  the  jialc  colour,  offensive  odour,  and 
clay-like  consistence  of  the  fxces. 

Several  tests  have  been  projiosed  for  the  detection  of  bile  in  urine. 
The  efficacy  of  some  of  these  tesu  depends  upon  a  change  being  pro- 
duced in  the  colouring  matter  ;  others  produce  changes  in  the  resinous 
acids  of  the  bile. 

ror  Detccitnff  ibe  Colourlns  Haticr  uf  tbc  Rile — T^f  NHrk  Add 
Tat. — This  may  be  applied  in  two  ways:  (a.)  A  few  drops  of  the 
biliary  urine  arc  to  be  poured  upon  a  white  pLitc,  and  a  drop  of  nitric 
acid  allowed  lo  fall  upon  iL  As  the  acid  gradually  mixes  with  the 
Esunounding  fluid,  a  play  of  colours,  commencing  in  green,  passing 
through  various  shades,  and  terminating  in  red,  will  be  observed. 

((^.)  A  portion  of  the  urine  is  to  he  placei!  in  a  test-lube,  and  treated 
as  before;  If  much  bile  be  present,  a  bluish-green  colour  at  finit 
appears.  This  is  succeeded  by  various  shades,  until  the  play  of  colours 
terminates  in  red. 

Helia's  Ttst  consists  in  adding  to  the  suspected  urine  a  few  drops 
of  a  solution  of  albumen,  and,  after  agitation,  a  little  nitric  acid.  If 
the  colonring  matter  of  btlc  is  prcscnl,  the  Rocculi  of  albumen  which 
are  precipitated  will  possess  a  dull  green  or  bluish  colour. 

Not  unfrequenily,  the  albuminous  Hocculi,  when  thro*-n  down  by 
nitric  acid  in  urine  destitute  of  bile,  are  more  or  less  coloured  in  con- 
sequence of  the  action  of  the  nitric  acid  on  the  colouring  matter  of  the 
urine  (uroxanthine).  The  colour  is  sometimes  reddish,  sometimes 
bluish.  This  change  is  not  unfrequently  observed  in  albuminous  urine  ; 
and  Dr.  Bosham  considers  it  a  condition  of  very  unfavourable  signifi- 
cance, and  states  that  he  has  met  with  it  most  frequently  in  the  acute 
forms  of  renal  disease  ("On  Dropsy  connected  with  Disease  of  the 
Kidneys,"  p.  48).  This  reaction  must  not  be  mistaken  for  that  depen- 
dent upon  biliarj'  colouring  matter. 

C(»/<j«r^/Mfl|/»Atf/«.— After  exposittg  urine  to  the  air  for  a  day  or 
two,  crj'stats  of  triple  phosphate  are  formed,  as  is  well  known.  If  bile 
pigment  be  present,  these  crystals  have  a  yellow  tinge.  Hassall  ("The 
Urine,"  p.  37). 

Atdalt  0/  Lead. — In  urine  containing  bile,  the  precipitate  produced 
by  the  addition  of  acetate  of  lead  has  a  yellowish  colour. 

Exndmte  of  Bile  obtained  by  Microsiapieal  Examitsation  of  tht  Deposit. 
—If  the  urine  contain  any  epithelial  cells  from  the  kidney,  as  is  usually 
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the  case,  mlcroscopicat  examination  of  the  deposit  will  at  once  allow  the 
presence  of  bile,  as  the  cells  have  a  bright  yellow  tinge.  The  existence 
of  this  tinge  proves  conclusively  the  presence  of  bile  colouring  matter; 
but  its  absence  cannot  be  regarded  as  satisfactory  proof  of  the  urine 
being  free  from  bile.  In  cases  of  kidney  disease,  when  bile  is  jircscnt  in 
the  urine,  the  casts,  as  well  as  the  cells  they  contain,  when  examined  in 
the  microscope,  are  seen  to  have  a  deep  j'ellow  tinge.  Cells  of  vaginal 
and  bladder  epithelium  even,  are  often  intensely  coloiu'ed  in  cases  of 
jaundice.  In  one  case  of  jaundice,  ai^sociated  with  waiting  of  the  liver, 
I  found  a  vaal  number  uf  dumb-bells  of  oxalate  of  lime  in  the  urine. 
These  dumbbells  were  coloured  of  an  intense  yellow  colour,  but  the 
octahedral  crystals,  which  were  also  present  in  considerable  number,  were 
colourless. 

The  five  tests  just  described  enable  us  to  detect  only  the  colouring 
matter  of  the  bile. 

For  v«i«rtlns  ttie  niUHrj  Arld». — Pdtfftkofet' s  Test. — If  albumen  be 
present,  this  must  first  be  coagulated,  and  separated  by  fdtration.  About 
a  drachm  of  the  urine  is  to  be  treated  with  about  two  thirds  of  its  bulk  of 
strong  sulphuric  atid,  which  is  free  from  sulphurous  acid,  the  acid  being 
added  drop  by  drop,  to  prevent  the  temperature  rising  much  above  loo*; 
apiece  of  sugar,  about  the  size  of  a  large  pin's  head,  or  a  droportwoof 
syrup  may  now  be  added  to  the  mixmre,  and  in  the  course  of  a  minute 
or  two  a  Wolei  tinge  will  occur  if  bile  be  present.  This  test  is  not  per- 
fectly satisfactory,  since  it  U  very  easy  to  obtain  a  reddish  colour  by  the 
action  of  the  acid  upon  the  sugar  if  albumen  and  no  bile  is  present ; 
moreover,  oil  of  turpentine,  oil  of  lemons,  and  of  cloves,  with  other  sub- 
stances, peld  similar  te^^ults.  In  all  these  cases,  however,  the  colour  U 
not  bright  like  that  produced  by  the  acids  of  the  bile.  The  action  oftlie 
sulphuric  acid  upon  the  sugar  alone  produces  a  brownish  red,  but  this 
cannot  be  raisLakcn,  as  the  colour  is  very  different  from  that  developed 
by  the  biliary  acids.  I  recommend  everyone  to  become  familiar  whh 
these  colours,  by  going  through  the  experiments  for  himself  by  daylight 
with  a  diliileJ  solution  of  bile. 

■oppe>  nrtbud  for  TrotinB  for  Bii*. — The  method  of  applying  Pet- 
tenkoler's  test  has  been  modified  by  Dr.  Felix  Hoijjjc,  whose  plan  answers 
exceedingly  well,  and  i:^  bu  delicate  that  the  smallest  i]uanlily  of  bitiar]' 
acid  can  be  detected  with  the  greatest  certainty.  The  urine  suspected 
to  contain  bile  is  to  be  treated  with  excess  of  milk  of  lime,  and  boiled 
for  half  an  hour.  'J'he  clear  fluid  obtained  by  filtration  is  evapo- 
rated nearly  to  drj-nc.s.s,  and  then  decomposed  with  excess  of  strong 
hydrochloric  acid.  The  mixture  is  to  be  kept  boiling  for  half  an  hour, 
antl  the  acid  is  to  be  renewed  from  time  to  time,  to  prevent  the  spurting 
which  would  occur  if  the  mixture  became  too  concentrated.  When  com- 
pletely cold,  tlie  mixture  is  to  be  diluted  witli  from  six  to  eight  times  its 
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volume  of  water,  The  turbid  solution  is  to  be  thrown  on  a  filtCTj  and 
the  resinous  maSs  washed  until  the  water  runs  through  fiuitc  colourless. 
The  insoluble  mass  is  next  to  be  dissolved  in  spirit  containing  90  |>er 
cent  of  real  alcohol,  dccolourLicd  with  animal  charcoal,  again  filtered, 
and  evaporated  to  dr)*ness  over  a  water-bath.  The  yellowish  reMtious 
residue  is  pure  ikalaidU  acid.  By  warming  it,  it  emiu  a  peculiar  mubk- 
like  odour.  It  is  to  be  dissolved  in  a  little  caustic  soda  and  warm  water, 
a  little  sugar  added,  and  three  drops  of  concentrated  sulphuric  acid  are 
allowed  to  fall  slowly  into  the  mixture.  The  resinous  acid  ts  at  first 
precipitated  ;  bul  afterwards,  ihc  flakes  adhering  to  the  glass  are  slowly 
dissolved  by  the  addition  of  more  sulphuric  acid,  and  a  perfectly  clear 
fluid,  of  a  beautiful  dojk  violet  colour,  is  producctl.  (Virchow's  "Archiv," 
vol.  XUI;  "Archives  of  Medicine."  vol.  I,  p.  346;  Abstract  ofKiihnc's 
Paper  on  "  Icterus,"  by  Dr.  G.  Scott.) 

■n  Ike  Clinical  importKncc  nt  DUc  In  Ike  rrlae.— The  considera- 
tion of  this  que>tion  ncccssiutcs  brief  reference  lo  the  subject  of 
jaundice,  upon  the  causes  of  which  condition  there  is  great  difference 
of  opinion.  Indeed,  observers  are  not  even  agreed  as  to  the  mere 
structure  of  the  organ  principally  concerned.  Henle  confirms  Uie  *icw 
of  Dr.  I{andfield  Jones,  who  maintains  that  the  liver-cells  are  situated 
outside  the  ducts,  and  are  concerned  rather  with  the  formation  of 
amyloid  nutter  or  sugar,  than  with  the  production  of  bile.  More 
recently,  numerous  anatomists  in  Oermaoy  have  tried  lo  prove  that 
minute  ducts  or  biliary  capillaries  ramify  around  each  individual  liver- 
cell.  This  view  results  from  examining  very  incomplete  injections  of 
ihc  duct  in  ihc  livers  of  rodents,  and  is  contradicted  by  many  general 
facts  which  have  been  indisputably  demonstrated  both  in  the  vertebrate 
and  invertebrate  liver.  Frcrichs,  in  his  work  on  Diseases  of  the  Liver, 
does  not  even  discuss  the  structure  of  the  healthy  oigan,  but  seems  to 
consider  that  the  Iiver-cells  lie  between  the  capillaries  in  connective 
tissue,  and  have  no  definite  relation  with  the  ducts.  In  his  numerous 
drawings  he  has  ignored  the  existence  of  the  duct&.  He  has  de- 
scribed and  figured  in  cirrhosis  as  "bindegcwcbc"  (connective  tissue), 
cell-containing  tubes  to  be  seen  as  distinctly  in  projHrrly  prcjiared  speci- 
mens, as  any  luinirerous  lubes,  and  he  has  omitted  to  represent  the 
relation  of  the  liver  cells  to  the  ducb  in  one  single  instance.  Until  these 
simple  questions  of  elementary  anatomy  be  decided,  it  is  impossible 
that  we  can  argue  concerning  ihc  nature  of  the  changes  occurring  in  the 
liver  in  disease.  Professor  Frcrichs'  injections  have  been  made  with 
opaque  injection,  a  mode  of  preparation  which  renders  the  demonstra- 
tion of  the  healthy  structure  of  any  organ  or  the  changes  which  have 
occurred  in  disease,  imjKJssible. 

I  possess  many  specimens  of  the  liver  injected  with  transparent  0md 
("Archives,"  voL  I),  which  prove  most  conclusively,  that  the  liver-cells 
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lie  in  tubes  continuous  with  the  ducts.  This  view  has  been  received  by 
raany  experienced  observers.  The  bile  formed  by  the  cells  passes 
(lircrtly  into  the  dnrts,  and  is  carriciJ  away  by  the  larger  ducl.s.  In 
jaundice  Iliert;  are  impediments  to  its  escape  fmm  the  large  ducts  oul- 
side  the  liver,  or  from  smaller  ducts  within  the  organ,  In  either  case  the 
bile  accumulates,  the  ducts  become  stretchc<l,  a  certain  cpiantity  passes 
thioujjh  their  coats,  and  is  taken  up  by  the  blood  vessclb,  or  w-h»I  is 
more  probable,  is  ab&orbed  by  tlic  numerous  lymf4i.ilic  vessels,  ramify- 
ing in  ihc  portal  carials,  and  in  the  transverse  fissure  of  the  liver. 

It  is,  however,  ht^d  by  Dr.  Budd,  that  jaundice  may  result — I.  From 
ohstruition  to  the  escape  of  bile  after  it  has  been  formed,  and,  2.  From 
what  is  termed  suppressed  tecretim,  in  which  case  it  is  supposed  that  the 
substances,  which  should  be  separated  from  the  blood  and  converted 
inlo  bile,  remain  in  the  blood.  Frerichs  has  brought  forward  argu- 
ments opposed  to  this  m-w,  but  it  has  recently  received  support  from 
the  observations  of  Dr.  Harley,  who  observes  that  certain  constituente 
<[biliverdtn,  cholesterine)  of  the  bile,  are  to  be  detected  in  the  blood, 
and  arc  only  separated  and  not  forma!  by  the  liver,  while  there  are 
other  coDStttucat!.  (glycochobc  and  taurocholic  acids)  which  are  actually 
produced  in  the  liver.  From  this  he  argties,  that  where  the  colouring 
matter  alone  is  found  in  the  urine,  the  case  is  one  of  jaundice  from 
suppresiioa,  while,  if  the  biliary  acids  are  present,  it  is  clear  these  sub- 
stances which  arc  _/J»rw/*f  by  the  liver,  must  have  been  reabsorbed  into 
the  blood,  and  excreted  in  the  urine.  The  case  is  said  therefore  to 
arise  from  obstntdion. 

It  must,  however,  be  borne  in  mind  thai  the  jiroportion  of  biliverdin 
and  rholesterinc  in  bile  is  very  snutl,  and  that  aliliough  bitiverdiD  can 
be  formed  from  the  colouring  matter  of  the  red  blood  corpuscles,  and 
might  tinge  the  tissues  and  the  urine,  no  one  has  shown  that  it  is  ever 
produced  in  sufficient  quantity  to  give  rise  to  the  intense  general  stain- 
ing often  seen  in  jaundice.  There  are  facts  also  which  favour  the 
view  that  colouring  matters  as  well  as  the  resinous  acids  are  aclualty 
formed  in  the  liver.  In  many  cases  the  coloured  material  may  be  seen 
in  the  liver-cell  itself.  MoreovcT,  it  is  difficult  to  conceive,  that  a  large 
and  important  organ  like  the  liver,  can  cease  to  perform  its  (unctions 
for  three  weeks  or  a  month,  without  giving  rise  to  the  most  serious  con- 
stitutional symptoms,  and  without  itself  sufTering  most  serious  altera- 
tions in  structure.  Nor  liavc  those  who  support  the  suppression  theory 
attempted  to  explain  what  becomes  of  the  large  quantity  of  material, 
which  would,  under  other  circumstances,  have  undergone  conversion 
into  biliary  acids.  On  the  other  hand,  in  certain  cases  of  cirrhosis, 
where  there  is  a  most  positive  and  gradual  wasting  of  the  secreting 
slnicmre  of  the  liver,  there  is  no  jaundice.  How  is  it  that  the  bili- 
vertlin,  formed  in  the  blood,  docs_  not  tinge  the  tissues  in  these  cases  ? 
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Nor  are  wf  jusliric<l  in  placing  the  same  reliance  upon  Pcttcnkofcr's 
test  when  apjilitxl  tu  the  urine,  as  some  observers  are  inclined  to  do. 
Ought  we  to  feel  satisfied  thai  in  those  cases  in  which  we  fait  to  obtain 
indications  of  the  resinous  aci<ls  that  they  are  reetily  absent.  Ruhne 
has  detected  the  presence  of  bile  acid«  in  majiy  specimens  of  icteric 
urine,  by  following  r>r.  Felix  Hoppc'tt  method,  p.  234.  Although  all 
rcceni  obserwrs,  who  have  siadied  this  subject,  agree  that  the  detection 
of  the  biliary  acids  is  most  difficult  and  requires  the  greatest  care, 
Dr.  Harley  seems  to  consider  it  a  very  simjile  matter,  and  places  im- 
Illicit  reliance  upon  Pettenkofer's  test,  applied  in  the  ordinary  way.  in 
distinguishing  a  cose  of  jaundice  from  obstruction  from  one  depending 
upon  supprcission.  For  full  infumialton  U|J<mi  this  subject  the  reader 
is  referred  to  an  abstract  of  Kithne's  observations  by  Dr.  Scott, 
"  Archives,"  vol.  I,  p.  34*. 

It  seems  to  mc  that  the  view  that  in  certain  cases  of  jaundice  there  is 
suppression  of  the  action  of  the  liver, — that  the  liver  doe*  not  produce 
tnlc:,  and  that  no  biliary  acids  arc  formed,  is  opposed  to  very  many 
facts,  and  I  haw  been  led  to  the  conclusion  tliat  in  all  cases  of  j.iundice 
the  bile  has  been  formed  by  the  liver  cells,  and  has  been  reabsorbed  after 
itv  ftHTHation,  and  perhaps  much  of  it  again  excreted  in  an  altered  form 
by  the  intestines,  by  the  kidneys,  and  other  organs.  It  is  easy  to  conceive 
that  the  relative  proportion  of  the  biliary  acids  and  colouring  matters  pro- 
duceil.  may  be  very  different  in  different  cases — that  the  quantity  of  the 
acids  fotiQed,  may  vary  greatly — that  their  compoution  may  be  affected. 
taurocholic  acid  being  produced  instead  of  glycocholic  acid  (Kiihiie) 
— that  the  quantity  of  blood  coqjuscles  disintegrated  by  the  presence  of 
bile  compounds  in  the  blood  varies — and  that  other  chemical  derange- 
mcnt-s  may  be  cau^d  although  the  action  of  the  liver  cells  is  not  sus- 
pended even  for  a  vciy  short  time. 

On  lae  Trratarnt  of  Cttt»  of  Jminillrc. — The  cases  of  jaundice,  which 
occur  so  commonly  during  the  summer  months,  are  not  connected  with 
organic  disease,  and  require  but  very  simple  treatment.  'ITie  jaundice 
usually  lasts  for  a  period  varying  from  a  fortnight  to  five  or  six  weeks. 
and  then  gradually  disappears.  The  pathology  of  these  common  cases  Is 
not  at  all  understood,  but  it  is  probable  that  some  of  them  depend  u]Jon 
the  duct  being  obstructed  partly  or  completely  by  mucu-s  or  by  very  mcid 
bile,  while  in  others  the  temporary  occlusion  results  from  contraction  of 
the  muscular  fibres  round  the  common  duct  where  it  enters  the  intestine. 
In  many  cases  there  is  scarcely  any  constitutional  disturbance,  although 
the  urine  ts  very  highly  coloured  and  sometimes  contains  biliary  acids, 
.md  the  faeces  are  perfectly  colourless.  Gentle  laxatives  and  small  Uobcs 
of  hydrochloric  .icid  or  amuioniacal  sahs  seem  to  do  good,  but  the 
remedial  measure  in  which  I  have  (he  greatest  conhdcnce  consists  in 
mild  couQterirritation  over  tlie  liver.     Even  the  application  of  cold 


238 


SUGAR  IN  THE    URINE. 


wet  cloths  for  half  an  hour  now  and  then  will  relieve  the  pain,  unse 
futness,  or  uneasiness,  about  the  hepatic  region ;  but  rags  steeped  in 
eqiial  parts  of  strong  hyilrochloric  acid  and  water  applied  fot  half  an 
hour  tIaiJy  fonn  the  bcit  application,  lliis  practice,  which  I  learned 
Ironi  Dr.  Blakiston,  is  of  great  scnHcc,  not  nnl)'  in  actual  jaundice,  but 
in  cases  of  tcraporarj'  biliary  derangement  generally.  The  add  may, 
]>crhap5,  act  through  the  cutaneous  nerves,  by  exciting  the  biliary  ducts 
and  gall  blatldcr  to  contract  It  also  causes  action  of  the  colon.  Small 
doses  of  mercurj-  once  a-week  seem  to  give  relief  in  some  of  these  cases. 
Muriate  of  ammonia  (20  grains  three  times  a-d.-iy)  and  benzoic  acid 
(5  to  6  grains  three  times  a-day)  arc  favourite  remedies  on  the  con- 
tinent. In  health,  benzoic  acid  is  excreted  in  the  urine  to  the  fonn  ol 
hippuric  acid ;  but  m  jaundice  Kiihne  has  shown  that  benzoic  acid  and 
benzoates  pass  unchanged  into  the  urine  1  liave  given  podophyllin 
(J  grain  every  other  day)  in  several  cases  but  can  offer  no  opinion  as 
to  the  advantages  of  the  remedy.  In  some  cases  inspis.satcd  bile  appears 
to  do  good.  Dr.  Harley  has  it  prepared  by  Savory  and  Moore, 
CTKrlosed  in  gelatine  capsules— a  very  useful  suggestion,  as  the  bile  is  not 
set  free  until  it  reaches  the  duodenum.  The  inspissatctl  juice  of 
laruxacum,  and  dandelion  cojfee,  prepared  by  Hooper,  Pall  Mall, 
seem  lo  benefit  some  cases,  and  have  been  very  often  prescribed  for 
jaundice  and  hepatic  derangement. 

In  caries  of  jaundice  depending  upon  permanent  closure  of  the  duct, 
as  from  pressure  of  a  tumour,  impaction  of  a  gall  stone,  &c.,  the 
jaundice  continues,  and  bile  passes  off  in  the  urine  as  long  as  the  liver 
retains  the  [wwer  of  secreting  il.  it  would  be  out  of  place  to  pursue 
the  consideration  of  thi.s  subject  in  the  present  volume.  Arthe  Author's 
work  on  "  Disca.scs  of  the  Liver,"  to  be  published  shortly. 
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SUC.^R    I.M    THE   VRINE — UIAUETES. 

snKM-  In  Healthy  Vrint. — Traces  of  sugar  are  stated  to  be  present 

in  healthy  urine,  hy  Brurkc,  whose  observations  have  been  confirmed 
by  Dr.  Bence  Jones.  'ITie  proportion  is,  however,  not  sufficient  to  be 
recognised  by  the  ordinary  tests,  unless  some  of  the  other  urinary  con- 
stituents arc  first  sc|arate(l.  h  is  possible  th.it  the  colouring  matter  in 
healthy  urine  may  be  the  source  whence  the  small  quantity  of  sugar 
present  is  derived.  Schunck  has  shown  that  the  substance  from  which 
indigo  is  obl-iincd  exists  in  the  plant  as  indican.  This  indican,  when 
heated  with  strong  acids,  splits  up  into  inriigo  blue,  indigo  red,  and  a 
kind  of  sugar  (Ci,H,oO„),  My  firiend  Professor  Bloxam  has  shown  that 
specimens  of  urine  which  give  no  indications  of  the  presence  of  sugar 
(copper  test),  when  healed  with  sulphuric  nr  hydrochloric  acid,  deposited 
a  brown  precipitate  of  the  same  composition  as  anthranilic  acid 
(CuH,NO«),  a  product  of  the  decomposition  of  indigo  blue.     These 
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deposits  being  separated  by  filtration,  it  was  found  that  the  clear  fluid 
gave  deeidid  indUations  a/  tu^ar.  (Bowman'st  "  Medical  Chemistry," 
fourth  cilition,  p.  15.)  The  ibrmatign  of  glucose  from  the  extractive 
matters  has  been  effected  by  Dr.  Schunck,  as  already  stated  on  p.  151. 

Occasionally  decided  traces  of  sugar  maybe  detected  in  the  urine  of 
persons  who  arc  not  suffering  from  any  particular  symptoms.  It  may 
be  excreted  fur  duys,  or  even  for  a  few  WL'eks  at  a  time,  in  small  propor- 
tion. SucK  cases  do  not,  as  a  general  rule,  pass  into  cunfinncd 
diabetes,  but  they  should  be  carefully  watched  by  the  practitioner.  It 
occa^iionally  happens  tliat  after  abstinence  from  food  for  some  hours,  a 
roeal,  consisting  entirely  of  slarcliy  matter,  will  cause  sugar  tu  appear  in 
the  urine,  and  if  a  healthy  person,  under  these  circumstances,  takes  3 
quantity-  of  c:ine  sugar,  a  temporary'  dialectic  condition  will  almost  cer- 
tainly be  induced. 

■labei«*,  also  railed  meU'ituria  and  g/uiOiuria,  may  last  for  nuny 
years,  and  the  subject  of  it  may  even  enjoy  fair  health,  but  it  is  some- 
times fatal  in  a  few  months.  It  should,  however,  be  known  that  sugar 
has  been  detected  in  tlie  urine  of  patients  almost  daily  for  several 
we^ks,  and  yet  the  diabetic  condition  has  entirely  jiassed  off.  Allhongh 
much  light  has  been  thrown  upon  the  production  of  sugar  in  the  animal* 
body  of  late,  no  isatisfactory  explanation  of  the  disease  has  yet  been 
offered,  nor  do  we  know  anything  of  the  condition  of  the  sj-stcm  which 
precedes  and  ushers  in  this  remarkable  malady. 

Two  kinds  of  diabetes  have  been  described — diabdts  mtUitm  and 
diabetes  instfiidus.  1  have  already  had  orrasion  to  allude  to  the  latter, 
p.  180,  and  have  mentioned  that  in  this  condition  large  qu.nntities  of 
pale  urine,  containing  little  solid  matter,  and,  it  need  scarcely  be 
repeated,  no  sugar,  are  passed ;  it  is  therefore  quite  unnecessar)-  to 
r^anl  this  condition  as  a  distinct  disease.  It  has  nothing  to  do  with 
tme  diabetes.  But  it  should  be  kno^^n  that  sometimes  urine  containing 
decided  traces  of  sugar  is  of  very  low  sp.  gr.  I  have  known  it  in  several 
initances  below  1,005. 

It  is  important  to  distinguish  at  least  two  forms  of  true  diabetes  which 
differ  from  one  another  in  many  important  particulars,  one  being  a  dis- 
tressing mabdy  which  is  generally  fetal  in  the  course  of  a  few  months  or 
years,  while  the  other  seems  scarcely  to  affect  the  patient's  health  or 
longevity. 

OenenU  ClianMMn  of  DlaActlc  t'titif  :  CMonr :  flmrii. — Diabetic 
urine  usually  possesses  a  peculiar  smi:11,  which  has  been  compared  with 
that  of  violets,  apples,  new  hay,  whey,  horses'  urine,  musk,  and  sour 
milk.  Such  comparisons  serve  only  to  show  how  difficult  it  is  to  give 
by  description  a  correct  idea  of  a  particular  odour.  T^e  colour  of 
diabetic  urine  is  generally  pale.  Sometimes,  but  not  usually  until  after 
two  or  three  days,  the  surface  becomes  covered  with  a  whitish  film. 
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owing  to  ihc  development  of  the  Sugar  fundus  and  PenkiiUum  gfatteum^ 
and  gradually  the  urine  becomes  opalescent  in  consequence  oftliesc  fiin^ 
multiplying  in  great  numbers  in  every  part  of  the  fluid,  pi.  XI,  figs,  i, 
2,  3.  Diabetic  urine  has  .1  sweet  ustc,  and  often  numbers  of  flics  aie 
attracted  to  it,  which  fact  sometimes  leads  the  patient  to  suspect  that 
his  urine  is  not  healthy.  Diabetic  sugar  occasionally  disappears,  and 
Iffosite,  a  substance  nearly  allied  to  sugar,  but  obtained  nommlly  from 
muscles,  takes  its  place. 

Spaifii  Graifity  —  Rcactrnt  —  DrfotUs. —  The  specific  gravity  of 
diabetic  urine  is  usually  very  high,  alraoat  always  above  1,030,  and 
it  sometimes  reaches  1,050.  In  some  cases,  howei-cr,  the  specific 
gravity  does  not  differ  fnsm  the  healthy  standard,  and  may  be  as  low 
as  1,005.  T^'^  ^^'^  shows  that  we  must  not  conclude  that  sugar  is 
necessarily  absent  in  urine  of  low  specific  gravity,  especially  if  the  urine 
examined  was  pa.ssed  shortly  after  the  patient  had  dnink  a  large  quantity 
of  water.     Its  reaction  is  generally  acid,  sometimes  excessively  so. 

Dtposits  are  not  often  met  with  tn  diabetic  urine ;  those  wliich  have 
come  most  frequently  under  my  own  notice  are  deposits  of  the  ph»s- 
pAaifs,  and  deposit-s  of  uric  aad.  The  fixed  salts  arc  generdUy  present 
in  small  quantity,  and  chloride  of  sodium  is  often  altogether  absent. 
The  extractive  matters  are,  as  a  general  ride,  relarively  much  diminished 
in  quanrity ;  Inn  in  some  cases  ihcy  exist  in  considerable  proportion. 

J7i€  Quantity  of  urine  secreted  by  patients  suffering  from  diabetes 
is  sometimes  enormous,  and  iti  many  cases  this  is  the  first  point  to 
attract  the  patient's  attenltun.  Some  have  passed  as  much  as  twenty 
pints  of  urine  per  diem,  and  P.  Frank  mentions  a  case  in  which  the 
enormous  quantity  of  fifty-two  pounds  was  discharged  in  twenty-four 
hoius.  The  proportion  of  solid  malter  parsed  in  twenty-four  houn 
■varies  greatly  in  different  cases;  it  not  unfrctjucntly  exceeds  two  pounds, 
the  greater  port  of  which  is  composed  of  sugar. 

0/  the  Urea  and  other  Constituents. — The  quantity  of  urea  varies 
greatly  in  difFerent  cases  of  diabetes.  In  athTinccd  cases  it  is  dimin- 
ished, but  a  considerable  excess  is  often  excreted.  In  one  case,  reponed 
by  Prof.  Sydney  Ringer,  that  of  a  woman  weighing  104  lbs.,  764  grains 
of  urea  were  excreted  in  »4  hours,  which  corresponds  to  7  grains  per 
I)onnil  of  die  body  weight,  the  quantity  in  health  being  only  3-5  for 
each  pound  weight  of  the  body.  In  one  of  Dr.  Garrod's  cases  as  much 
as  1.085  grains  ol"  "'^•'^  *"d  3,500  grains  of  sugar  were  eliminated  in 
24  hours.  The  excretion  of  this  very  large  quantity  of  urea  is  difficult 
to  explain  in  all  cnses.  In  some  it  no  doubt  depends  upon  the  large 
proportion  of  meat  talcen,  but  in  many  it  cannot  be  thus  accounted  (or 
and  must  result  from  changes  in  the  albuminous  compounds  of  the 
blood  and  tissues, 

The  obsen'aiion  of  Ldmiann,  that  diabetic  urine  invariably  contains 


I 


BIPPURIC    ACID  AND  ALBUMEN. 


241 


i^^ttHe  Ctuf  and  na'tr  uru  acid  is  undoubtedly  crroneoti!>.     In  this 

country,  at  lea.1t,  it  is  not  iinfomTnon  to  meet  mth  an  abundant  deposit 
of  uric  acid.  Dr.  Proui  t^ardcd  the  presence  of  uric  acid  as  a  favour- 
able sign.  TTie  cases  in  which  I  have  observed  it  have  not  been  very 
severe  cases,  but  in   several  I  have  seen  an  abundant  dejiosit.    Hip- 

furic  arid  is  said  to  be  present  in  diabetic  urine  (Lehmann  and  others), 
anil  I  have  found  it  in  one  instance;  but  in  some  specimens  uf  urine, 
in  which  Dr.  Garrod  sought  for  it,  he  tilled  to  detect  it  (Oulitonian 
Iccture-s  "BriL  Med.  Jour.,"  1857.) 

Sulphoiyani^tn  has  been  detected  in  diabetic  urine  by  Schultze. 
Perchloride  of  iron  strikes  a  red  colour  if  sulphocyanides  be  present. 
Hcllex  states  that  the  uroxantMn  is  increased,  and  Schunck  obtained 
much  indigo  from  diabetic  urine.  A  reddish  tint  is  often  produced  by 
the  addition  of  nitric  acid  to  diabetic  urine,  but,  as  is  tretl  known,  this 
is  often  observed  in  various  specimens  of  urine  which  do  not  contain 
sugar. 

jllkDwra  is  sometimes  present  in  diabetic  urine.  Garrod  detected 
it  in  ten  per  cent,  of  the  cases.  Dupuytren  and  'I'h^nard  considered  it 
a  (avouTable  symptom.  Rayer,  on  the  other  hand,  correctly  regarded 
it  as  an  evidence  of  renal  di&ease.  A  patient  some  time  since  came  to 
consult  me  for  indigestion,  flatulence,  and  slight  pain  after  eating.     The 

'only  symptoms  were  those  common  in  dyspepsia,  and  the  secretion  of 
rather  a  large  quantity  of  urine  (5  pints).  Diabetes  was  not  suspected, 
but  not  feeling  satisfied  as  to  the  nature  of  the  case,  I  examined  the 
urine,  and  found  an  abundant  precipitate  of  albumen,  with  a  large 
quantity  of  sugar.     I  expressed  a  very  unfavourable  opinion  a.s  to  the 

I  result  of  the  case  although  emaciation  had  scarcely  commenced.     The 
itient  died  about  six  raontlis  after  I  had  seeu  him.     Albumen  was 

[detected  during  six  months,  and  may  have  been  present  at  an  earlier 
period.  The  first  specimen  of  urine  was  of  specific  gravity  1,0:8,  and 
contained  albumen  and  isugar.  'I'he  former  was  not  estimated.  A  second 
specimen  examined  a  month  afterwards,  the  diet  having  been  properly 
restricted,  had  a  specific  gravity  of  1,025,  s^d  was  highly  coloured. 
The  most  important  constituents  are  given  in  Analysis  6<^ 
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In  a  case  of  death  from  cancer  of  the  liver.  Sir  D.  Gibb  found 
albumen  in  the  urine  in  the  pelvis  of  one  kidney,  and  sugar  in  that 
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present  in  die  other.  The  urine  coniaining  albumen  had  a  specific 
gravity  of  1,015,  ^^^^  '^^^  containing  sugar  a  specific  giavit)'  of  i,oa6, 

vVlbumen  should  always  be  sought  for  in  diabftit:  urine ;  and  it 
should  be  borne  in  mind  that  its  presence  interferes  with  the  reaction 
of  the  co]i|ier  test.  Before  the  application  of  the  latter,  die  albumen 
must  he  sepanted. 

If  a  mixture  containing  sugar  be  boiled  with  about  »n  equal  weight 
of  sulphate  of  Boda  in  crystals,  the  whole  of  the  albuminous  matters  are 
separated,  while  the  sulphate  docs  not  in  any  way  interfere  with  the 
application  of  the  sugar  tests.  By  tliis  process,  the  ]>rcsencc  of  sugar 
may  be  detected  in  blood,  or  in  the  solid  organ*  of  the  body.  Bernard 
recommends  animal  charcoal  for  separating  albumen,  uric  acid,  casein, 
and  fatty  matters,  from  solutions  which  are  suspected  to  contain  sugar. 
The  latter  substance  filters  through  the  animal  charcoal  unchanged. 
Boiling,  aAcr  die  addition  of  a  few  drops  of  acetic  acid  and  filtration,  is 
another  process  by  wliich  albumen  may  be  separated  from  saccharine 
urine.  Before  applying  the  copper  solution,  the  free  acid  mustbowe^tr 
be  iieutnilised  by  the  addition  of  a  few  drops  of  solution  of  potash. 

DimbcUv  iins^ftr  is  easily  obtained  from  the  urine  in  cises  in  which 
but  little  urea,  extractive  matters,  and  salts,  is  present.  That  particular 
form  of  grape  sugar  or  gtucase  wliich  is  obtained  from  diabetic  urine 
differs  both  from  the  sugars  of  fraits,  and  also,  in  some  particulars, 
from  the  sugar  obtained  from  the  liver.  It  generally  appears  as  a 
treacle-like  mass,  but  of  a  pale  brown  colotir,  which  docs  not  ci>'stallise, 
especially  if  heat  be  employed  in  evaporating  the  solution.  If,  how- 
ever, some  of  the  urine  of  specific  gTa^'ity  1,050,  from  a  bad  case,  be 
allowed  to  evaporate  at  a  temperature  of  loo",  small  warty  masses,  of 
a  rounded  form,  soon  make  their  appearance.  Under  the  microscope, 
these  are  seen  to  have  projecting  from  the  surlkcc  very  beautiful 
crystalline  plates.  When  a  considerable  quantity  of  the  sugar  has 
crystallised,  it  may  be  washcfl  with  ice-cold  water,  well  pressed  between 
folds  of  bibulous  paper,  and  dried  over  sulphuric  acid.  It  is  now  in 
many  cases,  nearly  colourless,  and,  after  two  or  three  cry-stallisaltons, 
from  distilled  water,  it  becomes  nearly  pure.  Diabedc  sugar  forms  with 
chloride  of  sodium  a  compound  which  readily  crystallises,  and  it  has 
been  concluded  by  many  that  the  sugar  never  crystallises  except  in  the 
presence  of  chloride.  In  pL  XIT,  p.  aSo.  fig.  2,  some  beautiful  crystals 
of  grape  sugar  arc  represented.  These  were  obtained  by  allowing  a  few 
drops  of  diabetic  urine,  containing  a  mere  trace  of  urea  and  salts,  to 
evaporate  spimlan&iusly  on  a  glass  slide.  Similar  crystals  were  obtained 
frum  the  ti-ars  of  the  patient  (case  reported  by  Dr.  Gibh,  in  "Archives 
of  Medicine,"  vol.  I,  p.  350).  I  have  obtained  crystals  from  several 
specimens  of  diabetic  urine.  These  crystals  arc  very  beautiful  objects 
when  c.samincd  by  iwlariscd  light.    UTien  burned  diey  leave  scarcely 
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a  trace  of  residue.  It  is  curious  that  crystals  of  diabetic  sugar  have 
not  been  figured  Ijeforc.  Some  have  regarded  the  crystals  which 
ai^tear  as  a  compound  of  iliabetic  sugar  and  chloride  of  sodium,  but 
daoae  figured  were  free  froni  salt. 

•r  um  TnraiK  d«vcl»p«4  In  oimbeile  Urine. — There  are  two  kinds 
of  fungi  wliich  are  developed  in  diabetic  urine — the  yeast  fungus,  and 
the  pcnicillmm  glaucum.  &r  pi.  XI,  Ags.  i,  2,  3.  The  former  is 
characteristic  of  saccharine  urine,  and  Dr.  Hassall  considers  the  develop- 
ment of  this  fungus  a  most  valuable  test.  It  is  necessary,  however,  to 
set  the  urine  aside  for  a  few  day.%  before  the  fungus  will  form,  so  that 
it  is  inapplicable  as  a  test,  if  we  desire  to  detcnnine  within  twenty-four 
hours  if  the  suspected  urine  contains  sugar.  In  many  cases,  no  fungus 
whatever  is  to  be  found,  even  in  two  days.  Moreover,  tlic  young  sponiles 
of  the  bugar  fungus  cannot  lie  distinguished  from  those  of  penicillium 
glaucum;  the  aerial  fructification  of  the  two  species  is  however  very 
different.  The  microscopic  characters  of  these  fungi  will  be  described 
in  Part  IV. 


Teiiifor  Dtabetu  Sugar. 

The  presence  of  grape  sugar  in  urine  Is  readily  ascertained  by  the 
application  of  certain  tests,  and  if  moderate  care  be  taken  in  the  exam- 
ination, the  detection  of  this  substance  is  not  open  to  many  fallacies, 
unlcw  mere  traces  arc  present,  in  which  case  the  points  referred  to  in 
pp.   346,  249,  must  be  carefully  Iwmc  in  mind. 

■oarci  TtMt  fur  grape  sugar  consists  in  adding,  to  the  urine  sus- 
pected to  contain  it,  about  half  its  bulk  of  liquor  potassse.  If  sugar  be 
present,  the  mixture  becomes  of  a  rich  brown  cjoluurupon  boiling,  which 
increases  in  intensity  if  the  boiling  be  prolonged.  The  brovm  colour  of 
the  solution  is  owing  to  the  formation  of  mcllassic  or  sacchulmic  acid; 
glucic  acid  is  also  produced  in  the  decomposition.  If  cane  sugar  be 
boiled  with  an  alkali,  no  such  decomposidon  occurs.  If  excess  of  nitric 
acid  be  added,  a  strong  treacle-like  odour  results  and  the  solution  be- 
comes pale.  This  test,  however,  cannot  be  depended  upon  for  detecting 
the  presence  of  small  quantities  of  sugar ;  and  there  are  some  odier  sub- 
stances besides  sugar  which  will  cauM:  tlie  development  of  the  colour  in 
a  slight  decree. 

Traauicr'B  TMt. — Of  all  the  tests  which  have  yet  been  proposed,  that 
originally  suggested  by  Trommer,  or  some  slight  modification  of  it,  will 
be  found  of  the  greatest  practical  value  for  showing  the  presence  of  sugar 
in  diabcric  urine,  in  clinical  investigations.  Trommer's  test  is  applied  as 
follows  : — A  small  quantity  of  the  urine  is  poured  into  a  tcst-mbe,  a  drop 
or  two  of  a  soludon  of  sulphate  of  copper  is  to  be  added,  and  about  half 
as  much  liquor  potassae  as  there  is  of  urine.     If  sugar  be  present  in  any 
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quantity,  the  precipitate  at  first  formed  will  be  redissolved,  an^  the  solu- 
tion will  be  of  a  dark  blue  colour.  If  only  traces  of  sugar  arc  suspected 
to  be  present,  one  drop  of  the  sulphate  of  copper  solution  will  be 
sufficient.  The  dark  blue  fluid  is  now  to  be  heaied  to  the  boiling  point, 
and,  if  sugar  be  present,  a  \t:Cic  reddish  hrottm  predfUate  of  suboxide  of 
topper  vi  immediately  thrown  down.  Instead  of  boiling  the  mixture,  it 
may  be  allowed  to  stand  for  some  time,  when  a  »niilar  deposit  wiU 
gradually  subside.  If  the  suboxide  is  only  reduced  after  prolonged 
boiling,  this  cannot  be  taken  as  gvoii  enidfttce  of  tht-  presence  of  su^ar^  for 
under  these  circumstances  there  are  some  other  substances  which  will 
cause  the  reduction  of  the  oxide  of  copper.  Again,  if  the  solution  simply 
tfuing^g  eoleur  \i'^  boiling,  without  the  ocatrrrtue  of  a  distin^  precipitate  or 
the  production  of  an  opalescence,  we  must  not  infer  that  the  change  is 
necessarily  due  to  the  presence  of  sugar,  for  almost  all  specimens  of 
urine  exhibit  it.  A  flocculenl  precipitate  of  earthy  jihosjihalc,  which 
always  takes  jilai^c,  cannot  be  mistaken  for  the  suboxide  of  copper,  as  it 
is  quite  colourless,  or  of  a  pale  greenish  tinge.  The  reaction  alone 
characteristic,  is  the  production  of  a  brown  or  yellowish  precipitate 
(varying  in  quantity  according  to  the  amount  of  sugar  the  urine  contains). 
cither  after  the  mixture  has  stood  for  some  time,  or  upon  boiling  it  not 
longer  than  for  a  minute. 

If  albumen  be  present,  the  reduction  of  the  oxide  of  copper  does 
not  tike  place,  .so  that  in  using  the  copper  test  wc  must  ascertain  that  this 
substance  is  absent  Albumen  may  be  removed  by  precipitation  by  heat 
nnd  acid  and  subsequent  filtration,  the  free  acid  being  neutralised  with 
[>oCa.sh  or  soda,  but  not  by  ammonia,  before  the  application  of  the  test ; 
or  the  aJbumcn  may  be  separated  by  sulphate  of  soda,  p.  226.  Ammonia 
also  dissolves  suboxide  of  copper.  Urate  of  amracnia  sometimes  pre- 
vents the  precipitation  of  the  suboxide.  See  p.  246.  It  has  been  shown 
that  leucine,  allantoin,  creatine  and  creatinine,  cellulose,  tannin,  and 
chloroform,  have  the  power  of  producing  a  prccijntate  of  suboxide  of 
copper,  like  grape  sugar  ;  and  more  recently  M.  Berlin  has  proved  that 
uric  arid  ppssc-sscs  to  some  extent  the  same  property. 

nartinratioim  at  Trommrr'n  Test  have  been  proposed  by  Baireswil 
and  others,  the  most  applicable,  however,  according  to  Lehmann,  being 
that  of  Fchling.  (I^hraann's  "Physiological  Chemistry,"  by  Day,  vol.  I, 
p.  aSK.  Cavendish  Society.)  The  action  of  these  test  solutions  is  the 
same,  and  depends  upon  the  following  circumstances  :— The  protoxide 
of  copper  is  not  dissolved  by  an  alkali  alone ;  but,  if  certain  organic 
matters  be  present,  complete  solution  occurs.  Tartaric  acid  and  bitar- 
trate  of  potash  do  not  cause  the  reduction  of  the  suboxide  at  the 
temperature  of  ebullition,  and  these  are  the  salts  usually  employed.  If 
grape  sugar  be  present,  however,  (he  protoxide  is  reduced  to  the  state  of 
suboxide  of  copper  when  the  mixture  is  boiled.    The  composition  of 
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BMrcswil's  solution,  which  was  used  by  Bernard  m  his  experiments,  is 
given  below.  These  tests  are  more  easily  a[>piicd  than  the  sulphate  of 
copper  and  potash.  I  shall,  therefore,  give  the  ci>inposition  of  three  of 
the  best  solutions.  Fchlitig's  sohttion  is  made  &s  follows  : — 69  grains  of 
sulphate  of  copper  arc  to  be  dissolved  in  345  grains  of  distilled  water; 
to  this  solution  a  concentrated  solution  of  268  grains  of  tartrate  of 
potash,  and  then  a  solution  composed  of  So  grains  of  carlwnate  of  soda 
in  an  ounce  of  distilled  water  are  to  be  added;  the  mixture  maybe 
poured  into  a  t,ooo-grain  measure,  and  fdlcd  up  with  water. 

Barreswil's  solution  is  composed  of  the  following  constituents  :— 


Cream  of  tattxr     

Cr]nita:Utic(l  urhanAle  of  todjL 
Sulphate  of  copper 

Caiutic  potaih       

■Wtt«r         


96  giainn. 
3  Huid  ounce!. 


Dr.  Pavy  recommends  the  following  modification  of  FclilJng*8  solu- 
tion. Haifa  grain  of  sugar  exactly  reduces  the  oxide  contained  in  too 
minims  of  the  solution. 


Sulphftte  of  copper 
Tuiraic  of  pot&th  (neutralj 
Caiutic  potuh  {fioiauajtual 
DUlillcd  water       


320  graini. 
64D    „ 
i.aSo    „ 

K>  fluid  ounces 


The  tartrate  of  potash  and  caustic  potash  are  to  be  dissolved 
together  iu  one  portion  of  the  water,  and  the  sulphate  of  copper 
alone  in  the  other.  The  two  solutions  are  then  mixed  {See 
Dr.  Pavy's  work  ''  Oti  Diabetes.") 

In  using  these  tests,  it  is  only  necessar)-  to  add  about  an  equal  hulk, 
or  less  when  only  slight  traces  are  present,  to  the  urine  in  a  test  tube, 
and  then  to  boil  the  mixture.  If  sugar  be  present,  the  precipitate  of 
suboxide  occurs  immediately.  The  application  of  this  solution  to  the 
quantitative  determination  of  sugar  has  been  considered  under  wfumetru 
ana/ysis,  p.  99. 

Troinmcr's,  or  one  of  the  above-mentioned  modifications,  will  be 
found  the  most  delicate  test  which  can  be  used  when  only  small  (juantitics 
of  sugar  are  present,  and  the  tartrate  of  coi)i>cr  solutions  are  appUed 
as  easily  as  the  liiiuor  potasi^a:  test,  while  the  re&ults  obtained  are 
fiu  mure  to  be  depended  upon.  The  tartrate  solulions  become  decom- 
posed by  the  action  of  the  light,  and  some  suboxide  is  deposited.  In  this 
case,  the  strength  is  of  course  impaired.  They  will  also,  after  having  been 
kept  for  some  time,  deposit  .suboxide  when  boiled  alone,  in  which 
case  a  little  fresh  pota.sh  should  be  added  before  testing  urine. 

CIrcuautanccB  Intorrerlnv  Willi  the  Bctlon  of  Trammcr'R  TeM.— Some 
years  since,  I  endeavoured  to  ascertain  the  cause  of  ccriaia  aiLomaloua 
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results  which  were  occasionally  met  with  in  employing  the  test ;  and  as 
these  to  soinc  extent  explain  the  discrepancies  of  different  authorities 
with  reference  to  the  preseoce  or  absence  of  sugar  in  the  urine  in  certain 
cases,  it  is  well  to  aJIiidc  to  them  here.  The  following  results  were 
obtained  :^ 

1.  The  precipitate  of  suboxide  of  copper  was  readily  dissolved  by 
acetic,  hyrlrochlartc,  and  nitric  acids.     It  was  also  dissolved  by  ammonia. 

2.  The  precipitate  was  insoluble  in  a  solution  of  chloride  of 
sodium,  but  was  readily  dissolved  by  a  weak  solution  of  chloride  of 
ammomum. 

3.  The  addition  of  a  few  drops  of  chloride  of  ammonium  previous 
to  boiling  entirely  prevented  the  precipitation  of  the  suboxide,  the 
mixture  retaining  its  greenish  colour.  Upon  adding  some  solution  of 
potash,  however,  the  precipitate  of  suboxide  was  produced,  and  am- 
moniacal  fumes  were  given  off  at  the  same  time.  If  a  moderate  quantity 
of  solution  of  chloride  of  ammonium  was  present,  the  precipitate 
did  not  occur  upon  the  addirion  of  potash,  even  after  very  prolonged 
boiling. 

4.  If  a  drop  of  a  very  dilute  solution  of  the  chloride  of  ammonium 
was  added  to  a  pret^  strong  solution  of  sugar,  and,  after  the  addition  of 
the  tartrate,  the  mixture  was  boiled,  no  prccipitiite  look  pince,  but  the 
<!olution  became  of  a  p.i!c  brown  tint ;  the  suboxide  being  immc<liatcly 
thrown  down  upon  the  addition  of  a  few  drops  of  a  solution  of  potash, 
with  the  development  of  ammoniacal  fumes.  In  the  above  cases  in  which 
no  precipitate  occurred,  it  was  ascertained  that  there  w-is  the  usual 
excess  of  alkali  present  in  the  test  solution. 

5.  A  solution  of  oxalate  of  ammonia  also  prevented  the  precipitation 
of  the  suboxide,  but  a  greater  quantity  of  this  salt  than  of  the  chloride 
of  ammonium  vras  required. 

6.  A  neutral  solution  of  urate  of  ammonia  (artificially  prepared)  also 
prevented  the  reduction  of  the  suboxide,  and  dissolved  the  precipitate  if 
added  to  it  On  carrying  out  this  experiment  further,  it  was  found  that 
the  pndpitate  of  suboxide  oj copper  was  dissolved  b'^  urine  cotttaimttg  en 
excess  0/ urate  of  ammenia. 

7.  A  solution  of  grape  sugar  in  water  was  prepared,  and  by  a  pre- 
liminary experiment  it  was  ascertained  that,  upon  being  boiled  with  the 
tartrate  test,  an  abundant  precipitation  of  suboxide  look  place. 

To  a  portion  of  the  precipitate  of  suboxide  produced  in  this  way, 
about  a  drachm  of  healthy  urine,  immediately  after  it  was  passed,  and 
while  yet  warm,  was  added,  and  the  reddish  precipitate  was  instantly 
dissolved,  forming  a  perfectly  clear  solution.  Upon  further  boiling,  a 
slight  precipitate  of  phosphate  took  place.  The  suboxide,  howevTr, 
could  not  be  precipitated  by  the  further  addition  of  potash  and  pro- 
longed boiling. 
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8.  Upon  mixing  a  small  quantity  of  grape  sugar  with  the  same  speci- 
men of  healthy  urine,  and  Loiliny  ihe  mixture  with  the  tartrate  lest, 
tw  firecifiitafe,  except  a  little  phosphate  was  produced.  About  half  an 
ounce  of  the  same  mixture  of  urine  and  grape  sugar  was  placed  in  a 
lest  lube,  mixed  with  six  drops  of  yeast,  and  inverted  over  mercury. 
The  whole  was  then  placed  in  a  temperature  of  from  70*  to  100°  for 
about  twelve  hours,  at  the  end  of  which  linic  the  tube  was  found  quite 
filled  with  gas,  and  all  the  Uquid  was  expelled  into  the  vessel  in  which 
it  had  been  placed.  'J'he  spet-imcti  of  urine  with  which  the  above 
experiments  were  tried,  wa«  allowed  to  Ktand  in  a  Htill  place  -,  and  when 
it  had  become  quite  cold,  an  abundant  precii^iiate  of  urates  of  soda  and 
ammonia  was  found  to  be  present 

^  A  portion  of  the  aqueous  solution  of  grape  sugar  was  mixed  with 
a  strong  solution  of  urate  of  ammonia  (artificially  prepared),  and  then  a 
certain  quanrity  of  the  tartrate  solution  was  added,  and  the  mixture 
boiled.  The  characteristic  precipitate,  or  opalescence,  was  not  pro- 
duced, but  the  mixture  became  of  a  pale  fawn  colour.  In  1.  weal: 
solution  of  urate  of  ammonia,  the  characteristic  precipitate  appeared 
after  boiling  the  mixture  for  some  minutes. 

S0  thai,  although  much  sugar  is  presmiy  the  colour  of  the  mixture  may 
he  merely  changul  to  brown,  and  no  precipitate  7vhaleier  may  taheplaee. 

10.  A  solution  of  grape-sugar  was  treated  with  a  drop  of  dilute  solu- 
lion  of  chjoride  of  ammonium,  and  boiled  with  the  tartrate  solution. 
The  mixture  became  of  a  brown  colour,  but  no  precipitate  occurred. 
t'pon  the  addition  of  a  few  drops  of  solution  of  potish,  the  jirccipitate 
of  suboxide  was  produced. 

A  solution  of  grape  sugar  treated  with  Troinmer's'  test,  according 
to  the  usual  method,  behaved  in  the  same  way,  in  the  presence  of 
chloride  of  ammonium,  as  when  treated  with  Uie  tartrate  of  copper 
solution;  but  in  this  case  a  greater  quantity  of  the  chloride  was 
necessary,  for  when  only  traces  were  present,  ammoniacal  vapours 
were  given  off,  and  the  precipitate  of  sul>oxide  subsided,  as  before 
remarked. 

From  the  results  of  the  above  experiments,  the  following  conclusions 
with  reference  to  the  practical  application  of  Tromnier's  test,  and 
Fehling  and  Barreswil's  solutions,  and  other  modifications  of  the  copper 
lest,  may  be  drawn  j* — 

t.  That  if  the  urine  conLiin  chloride  of  ammonium  (even  In  very 
small  quantity),  urate  of  aimuonia,  or  other  ammoniacal  salts,  the  sub- 


*  Profesior  Rrilcke  has  more  recently  dirccte^t  attenlion  10  the  utton  of  unmo- 
nia  Ir  preventing  Ihe  precipitalinn  of  the  JLuboxide  nf  copper,  And  other  points  cun- 
ncclcd  witi  this  subject.  Prohnbly  he  hnJ  not  Bctn  ihc  rcsulu  of  my  experiments 
which  were  made  in  1S53,  on'l  publi^cd  in  the  "M'cd. -Chir,  Kevicw,"  Jan.  1853, 
Tol  XI,  p.  1 1  J- 
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oxide  of  copper  would  noi  lie  prccipilalcd  if  only  a  small  quantity  o 
sugar  weru  present 

3.  That  unless  there  be  a  cotisidcrablc  quantity  of  one  of  the  above 
salts  present  (in  which  case  the  blue  colour  will  remain),  the  mixture 
will  thanBe  to  a  brownish  iiue  upon  boiling,  but  no  o|jalescence  or  pre- 
cifilate  of  suboxide  of  copper  will  occur.  When  only  a  moderate 
amount  of  sugar  is  jjresent,  I  have  been  unable  to  obtain  a  precipitate, 
under  these  circumstances,  by  the  addition  of  potash  to  the  sohitioo, 
and  prolonged  boiling.  By  observation  8,  it  appears  tiiat  a  spcamcn 
of  urine  exhibiting  this  reaction  may  contain  a  large  quantity  of  sugar, 
as  ascertained  b)'  the  yeast  tesL 

3.  That  in  inany  cases  in  which  the  predpiuiion  of  the  suboxide  is 
prevented  by  the  presence  of  animoniacal  tolls,  tlie  addition  of  potash 
to  the  solution,  and  subsequent  boiling,  will  cause  the  production  oC 
a  precipitate  with  the  evolution  of  aiumoniacal  fumes.  Hence,  care 
should  always  be  taken  that  there  is  a  considerable  excess  of /ree  alkali 
present 

4.  When  only  small  riuantiiies  of  sugar  are  present  in  the  urine,  and 
the  precipitate  of  suboxide  of  copper  is  not  decided,  tlie  fera\entatioti 
test  should  he  resorted  to. 

Upon  treating  different  specimens  of  diabetic  urine  with  Trommer^s 
test,  or  its  raodi&cations,  it  has  often  been  noticed  that  in  one  case  the 
precipitate  is  produced  as  uoon  as  tlie  mixtuie  reaches  the  boiling  point, 
or  even  before ;  while,  in  other  instances,  it  is  necessary  to  keep  it  in 
active  ebullition  for  some  minutes,  before  any  precipitate  is  produced. 
This  cimmistance  receives  explanation  from  die  tacts  above  detailed 
with  reference  to  the  presence  of  ammoniaral  salts  ;  and  other  aiwma- 
lous  results,  which  must  have  occurred  to  many  in  llie  habit  of  employing 
this  test,  become  explained. 

Specimens  of  urine  in  which  sugar  is  sus]>ected  to  be  present,  and  no 
decided  precipitate  of  suboxide  (which  must  be  carefully  distinguished 
from  phobphatc  ")  occurs,  should  be  carefully  fermented  with  yeast, 
p.  249,  before  any  condusiun  is  arrived  al. 

On  TcsUbk  for  Kuipu-  wkm  vnlj'  TrNrra  air  Prrarnl.— >In  fluids  whlch 
tre  suspected  to  contain  only  mere  traces  of  sugar,  it  is  necessary  to 
separate  some  of  the  other  constituents  before  applying  the  lesl.  The 
plan  recommended  by  M.  I^contc  is  the  following : — Excess  of  acetate 
oflead  is  added,  and  the  precipitate  separated  by  filtration.  The  solu- 
tion is  concentrated  by  cva|>oratiun,  treated  with  ammonia,  and  again 
filtered.  The  copper  test  is  then  applied.  The  objections  to  apjdying 
the  reduction  test  to  solutions  containing  ammonia  has  been  already  dis- 
cussed.    It  is  better  to  employ  carbonate  of  potash,  or  soda,  instead  of 

*  The  pieci|>itai.c  of  subgoidc  Diay  be  di«Un£uUhcd  fioni  phosphate  by  its  *ota- 
htlity  in  ainmoni^t. 
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'iiufiionia.  The  excess  of  lead  salt  may  also  be  removed  from  the 
filtered  solution  by  passing  sulphuretted  hydrogen  through  it.  The  pre- 
dpitate  ofsulphuret  of  kadis  removed  by  filtration,  and  the  liquid,  after 
evaporation  to  a  small  bulk,  may  be  le&ted. 

Another  plan  rccomratnded  by  M.  I^ccontc,  is  to  treat  the  urine  with 
acetic  acid,  and  evaporate  it  to  about  the  fifth  of  its  bulk  ;  it  is  then 
treatw]  with  alcohol,  and  after  filtration  from  the  salts,  &c.,  the  alroholii: 
solution  is  evaporattd  and  tested.  This  plan  is  free  from  the  objection 
that  ammonia  may  cause  the  de.^tnictioii  of  the  sugar  where  only  traces 

tare  present. 
I       Briieke'B  Test  for  Trmrtn  or  KuKar. — Nuutial  a<::e(ate  of  lead  is  first 
added  to  the  urine,  and  afterwards  basic  aceute  of  lead.    The  precipi- 
tate  is  to  be  separated    by  iiltration,   and   ammonia   added    to   the 
solution. 

The  precipitate,  by  anunonia,  is  decomposed  by  oxalic  acid,  or  sus- 
pended in  water,  and  sulphuretted  hydrogen  passed  through  it  The 
filtered  solution  contains  the  sugar,  which  may  be  delected  by  any  of  the 
tests  already  mentioned-  By  this  process,  the  seventh  of  a  grain  of 
sugar  may  be  detected,  when  diluted  with  upwards  of  six  ounces  of  water, 
and  two  thirds  of  thu  total  quantity  of  sugar  present  in  a  solution  can  be 
kC|>arated  by  this  jirocess. 

The  Ycut  Tut. — This  is  one  of  the  most  satisfactory  tests  for  the 
presence  of  sugar,  and  if  tried  wicli  proper  care  can  hardly  fail  in  its 
results.  Two  test  tubes,  of  the  same  form,  and  of  equal  size,  arc  to  be 
taken.  One  is  nearly  filled  with  water,  and  into  the  other  a  corres- 
ponding quantity  of  the  urine  is  to  be  poured.  An  equal  amount  of 
yeast  is  now  to  be  added  to  the  liquids  in  the  tubes,  and  after  pouring 
in  just  sufficient  fluid  to  fill  the  tulws,  the  thumb  is  to  be  carefuHy 
placed  over  the  opening,  aiKl  the  tube  inverted  in  a  small  cup  of 
ercury. 

The  plan  which  I  have  found  most  convenient  is  the  following: — A 
little  India-rubber  pad,  slightly  larger  than  the  upper  extremity  of  the 
tube,  is  to  be  cut  out  of  a  sheet  of  India-rubber.  When  the  tubes  have 
been  filled  up  to  the  brim  with  a  little  water,  the  pad  is  allowed  to  Boat 
on  the  suiiice  ;  next  a  little  cup  or  beaker  is  inverted,  and  carefully 
placed  over  the  end  of  the  tube.  The  India-rubber  being  pressed  against 
the  open  end,  the  fluid  is  prevented  from  escaping.  The  whole  may  be 
inverted,  and  a  little  mercury  havinij  been  poured  into  the  beaker,  the 
India-rubber  may  be  removed  with  forceps,  without  any  escape  of  the 
Ruid.  The  tubes  may  be  supported  in  position  by  a  wire  stand.  Both 
tubes  arc  then  to  be  exposed,  for  a  few  hours,  to  a  temperature  of  from 
So"  to  90°,  and  the  rompamrivc  sixc  of  the  bubble  of  gas  in  the  upper 
part  of  each  may  then  be  noted.  If  an  appreciable  quantity  of  sugar  be 
present^  the  bubble  of  gas  in  the  tube  containing  the  urine  will  be  many 
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times  larger  tlian  tliat  in  Uie  tube  which  contalos  the  yeast  and  water.  In 
the  latter  tube  llie  bubble  of  gs.s  merely  arises  from  the  small  quantities 
of  ail  preriou.'^ly  mixed  with  the  yeast,  becoming  disengaged,  and  floating 
to  the  surface.  Fcnncntation,  when  carefully  performed,  is  positive 
evidence  of  the  presence  of  sugar,  although  it  does  not  indicate  the  kind 
of  sugar  present 

The  earhonu  acid  can  be  detected  in  the  fermented  liquid  by  potAsh. 
A  fbgment  of  potash  is  placed  in  the  tube,  and  the  end  immediately 
closed  with  the  thiimb.  If  carbonic  acid  be  present,  it  is  soon  absorbed 
by  the  potash,  and  upon  the  closed  end  being  placed  under  the  surface 
of  water,  and  the  thumb  removed,  a  quantity  of  water  will  rise  in  the 
tube  equal  to  the  volume  of  the  carbonic  acid  absorl>ctl. 

The  aUahoi  may  be  >;eparated  from  the  fermented  liquid  by  distilla- 
tion. After  a  few  drops  have  passed  over,  they  may  be  tested  for 
alcohol,  with  the  bichromate  of  potash  test,  as  follows: — The  solution  sus- 
pected to  contain  the  alcohol  is  poured  into  a  test  lube,  and  mixed  with 
a  little  dilute  sulphuric  acid.  A  drop  of  solution  of  bichromate  of 
potash  is  added,  and  the  mixture  heated.  If  alcohol  be  present,  the 
brownish  colour  changes  to  a  bright  emerald  green. 

■■nnen^-s  Tear, — A  little  woollen  rag,  as  merino,  is  cut  into  strips, 
and  soaked  for  four  or  five  minutes  in  a  sohition  of  perchloride  of  rin 
(one  part  of  the  perchloride  to  two  parts  of  water).  The  slips  are  then 
dried  over  the  water  bath.  A  drop  of  the  urine  suspected  to  contain 
sugar  is  allowed  to  fait  on  a  small  slij)  of  the  prepared  merino,  which  is 
then  dried,  and  exposed  to  the  dull  red  heat  of  a  spirit-tamp.  If  a  trace 
of  sugar  be  present,  a  black  spot  is  produced. 

Bi«mutli  Twt. — Biittger  has  lately  proposed  a  new-  test  for  sogar. 
This  consists  in  adding  fir*I  of  all  jxitash,  then  a  small  quanrity  of  sub- 
ritrate  of  bismuth ;  lastly,  the  mixture  is  boiled.  If  sugar  is  present, 
the  oxide  is  reduced  to  metallic  bismuth,  which  is  precipitated  in  the 
form  of  a  black  powder.  It  has  been  asserted  that  sulphurct  of  bis- 
muth is  formed,  but  this  seems  not  to  be  the  case.  Briicke  shows  that 
this  test  is  more  delicate  than  Tpommer's  (or  the  modification  of  it  by 
Fehling) ;  and  he  5nds  that  the  black  precipitate  is  produced  to  some 
extent  in  specimens  of  healthy  urine.  The  bismuth  test  may  be  also 
applied  thus :  A  solution  of  carbonate  of  soda  (crystallised  carbonate 
I  part,  water  3  parts)  is  prepared,  and  a  ceruin  quantity  added  to  an 
equal  amount  of  the  urine.  A  little  basic  nitrate  of  bismuth  is  then 
added,  and  the  mixture  heated  to  the  boiling  point  If  sugar  be  pre- 
sent,  a  black  precipitate  is  produced. 

MM.  Kranrqui  and  Van  de  Vyvere  ("Gazette  Medicale,"  March, 
1867}  propose  a  modification  of  (he  same  process.  The  reagent  is  to 
be  prejtared  by  precipitating  a  solution  of  acid  nttmte  of  bismuth  by 
a  great  excess  of  caustic  jiotash  ;  the  latter  is  to  be  poured,  drop  by 
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into  the  moderately  heated  solution  until  ihe  precipitated  hydrate 
luth  is  completely  rcdissolvcd.  To  recognise  sugar  in  urioe,  a 
portion  is  io  be  heated  with  the  abo%'e  solution.  After  a  few  tainutes" 
ebullition,  the  mixture  becomes  brown,  and  metallic  bismuth  is  then 
precipitated  in  the  form  of  a  black  powder  of  crystalline  appearance, 
adherent  to  the  glass  if  sugar  be  present  Urea  and  uric  acid  do  not 
precipitate  the  above  reagent.  Alhumcn  only  causes  a  brown  colour 
and  a  slight  turbidity,  which  is  due  to  the  formation  of  sulphide  of 
bismuth.  Sulphuretted  urines  also  give  a  black  precipitate  in  a  solution 
of  oxide  of  bismuth  in  potash  an<l  lanaiic  acid ;  but  this  reaction  cannot 
be  confounded  with  that  caused  by  glucose. 

I  Cbnini««  of  potmafe  Tmt — I  f  equal  parts  of  neutral  chromate  of  potash 
and  solution  of  potash  be  boiled  with  diabetic  urine,  agreen  colour,  owing 
to  the  presence  of  oxide  of  chromium,  is  produced  (HorsleyJ.  Luton's  test 
is  a  modification  of  this.  A  solution  of  bichromate  of  potash  is  decom- 
posed by  excess  of  sulphuric  acid,  and,  upon  the  urine  being  boiled  with 
the  mixture,  a  beautifiil  green  colour  results.  This  reaction  is  not 
affected  by  urea,  albumen,  or  the  iiratcs. 


On  Estimating  ihe  Quantity  ff  Sugar, 

The  quantity  of  sugar  is  easily  determined,  though  not  with  absolute 

accuracy,  by  fennentation.    The  quantity  of  carbonic  add  formed  may 

be  measured,  weighed  directly,  or  its  weight  may  be  determined  by 

ascertaining  the  loss  of  weight  the  urine  has  sustained  from  fermentation. 

►The  volumetric  process  is  describe*!  in  p.  99. 

On  KBilmBtlnir  the  ^tuuiUtr  of  luKar  hj  tb«  rrmeea»  of  remwnia- 
U4MK. — If  the  carbonic  acid  is  to  be  measured,  the  mixture  of  yeast  and 
urine  must  be  placed  in  a  graduated  lube  inverted  over  mercury.  ^\Tien 
the  fermcntarion  is  complete,  which  is  generally  the  case  in  from  six  to 
twelve  hours,  at  a  temperature  of  100%  the  volume  of  gas  may  be  read 
off,  and,  after  correction  for  temperature  and  pressure  (Miller's 
"  Elements  of  Chemistry,"  vol  1),  the  amount  of  sugar  calculated.  One 
grain  of  sugar  corresponds  to  nearly  one  cubic  inch  of  carbonic  acid. 

TTie  carbonic  acid  may  be  weighed  by  causing  it  to  pass  through  a 
solution  of  liquor  potassie,  specific  gravity  1,150,  in  an  ordinary  Licbig'* 
pota-sh  tube.  One  grain  of  carbonic  acid  corresponds  to  about  two 
grains  of  grape  sugar.  The  urine  (about  500  grains)  with  the  yeast  may 
be  placed  in  a  small  retort,  to  the  end  of  which  is  adapted  a  chloride 
of  calcium  tube,  or  a  tube  containing  pumice-stune  moistened  with  sul- 
phuric acid,  for  the  purpose  of  drying  tlie  gas.  I'o  the  extremity  of 
the  dr)'ing  tube  the  potash  apparatus  is  connected.  This  is  weighed 
juBt  before  and  immediately  after  the  fermentation,  which  should  be 
allowed  to  proceed  at  a  temperature  of  from  80°  to  100^  for  twelve  hours. 
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The  increase  of  weight  is  due  to  dry  carbonic  acid  Or,  lastly,  aboUt 
300  grains  of  urine  with  a  little  yeast  are  placed  in  a  flask,  to  the  mouth 
of  which  a  small  drying  tube  is  adapted,  as  shown  in  pi.  XI,  fig.  6. 
The  disengaged  carbonic  ariti  jiasscs  through  the  little  tube  containing 
chloride  of  calcium  or  fragments  of  pumice-stone  moistened  with  strong 
sulphuric  acid,  and  escapes ;  while  the  watery  vapour,  which  would  other- 
wise pass  away  with  it,  is  retained,  llie  apparatus  is  to  b«  caiefull^' 
weighed  before  and  after  the  experimenl,  and  the  loss  indicates  cai- 
bonic  acid.  The  results  afforded  by  fermentation  arc  not  so  accurate 
as  those  obtained  by  the  volumetric  process  of  analysis,  p.  99. 

ItctrrtBlniitlon  vf  Muintr  bj  tb«  PalarUlac  S«cchitrlnielvr. — BlOt, 
many  years  ago,  proposed  a  plan  for  estimating  the  proportion  of  sugar 
in  fluids,  depending  upon  the  influence  which  the  solution  of  sugar 
exerted  upon  a  ray  of  polarised  light  made  to  jiass  through  a  thick 
stratum.  Under  these  circumstances,  a  succession  of  colours  is  pro- 
duced in  the  following  order :  yelliJiv,  green,  bluCy  vialtty  red.  If,  in  order 
to  produce  this  series  of  changes,  the  hand  must  be  turned  towaids  the 
right,  the  solution  is  ^id  to  divert  the  plane  of  polarisation  to  the 
right,  or  to  exhibit  ri^kt-kanJed  palarisalioH ;  but  if  to  the  left,  Ufi- 
hantied  polarisation.  Cane  sugar  and  diabetic  sugar  have  the  first 
property;  the  sugar  of  fruits  the  second.  The  amount  of  rotarion 
^■aries  according  to  the  quantity  of  sugar  present.  Two  01  three 
different  forms  of  apparatu-s  have  been  made.  Mitscherlich's  and 
Soleil's  are  well  known.  A  modification  of  Mitscherlich's,  made  for 
mc  by  Mr.  Becker,  of  the  firm  of  Elliott,  Brothers,  Strand,  is  repre- 
sented in  pi.  XI,  fig.  5.  The  urine  or  saccharine  fluid  is  placed 
in  the  long  tube.  At  the  end  near  the  lamp  is  a  prism  of  Iceland 
spar,  the  poiarder :  and  at  the  other  extremity  another  prism,  the 
analyser.  The  latter  crystal  is  connected  with  a  moveable  bar,  which 
ain  be  rotated  with  the  hand,  and  the  arc  through  which  it  is  carried 
can  be  accurately  measured  on  the  graduated  circle  with  the  aid  of  a 
%*emier.  The  instrument  is  placed  with  the  posterior  aperture  about 
two  inches  from  a  homogeneous  light,*  and  the  prisms  adapted  to  zero, 
which  is  found  by  arranging  the  posterior  prism  so  that  the  tube  being 
empty  when  the  arm  stands  at  zero,  the  little  spectrum  is  quite  dark. 
It  is  then  ready  for  use.  The  tube  is  filled  with  the  .solution  carefully 
filtered  \  and,  if  dark  coloured,  it  is  to  be  decolourised  in  the  first 
instance  by  animal  charcoal.  Upon  moving  the  arm  towards  the  right, 
it  will  be  found  that  after  it  has  passed  through  a  certain  number  of 
degrees,  the  colour  of  the  spectrum  becomes  blue,  and  gradually  violet 


•  The  beat  light  ii  a  very  good  Argiod  or  Lolic's  burner,  with  a  piece  of  while 
porccl&in,  like  a  reflector,  hul  h.ivingadd)  turfuc,  t^hind  ;  or  a  pieiicof  tfaingraond* 
jflu*,  ot  KDU-opaque  wliitc  glau,  may  be  placed  in  Croat  of  the  txinp. 
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and  red.  Now,  th<  exact  degree  at  which  *Jie  colour  puses  from  the 
violet  to  the  red  is  to  be  noted ;  and  the  number  will  vary  accoiding 
to  the  quantity  of  sugar,  The  value  of  each  degree  is  ascertained  by 
examining  in  the  first  instance  a  few  solutions  ha\-ing  known  quantities 
of  sugar  dissolved.  Supposing  that  50  grains  of  sugar,  dissolved  in  a 
certain  quantity  of  water,  require  a  rotation  of  30°,  100  grains  in  the 
same  quantity  of  fluid  will  require  a  rotation  of  40°  before  the  violet 
colour  would  appe.ir.     This  method  is  very  simple  and  accurate. 

M.  Clerget  <"  Annales  dc  Chimic,"  iii,  XXVI,  175)  used  Solcil's 
instrument,  which  was  also  employed  by  Dr.  Bcncc  Jones  for  deter- 
mining the  quantity  of  sugar  in  wines  and  in  diabetic  urine.  ("  Med. 
Times  and  Gazette,"  vol.  XXV,  1852,  p.  101.)  The  apparatus  consists 
of  a  polariser  and  an  analyser,  made  of  Iceland  spar.  The  light,  which 
should  be  bright,  white,  and  homogeneous,  is  placed  behind  the 
polariser.  Between  the  polariser  and  analyser  is  placed  the  tube  coa- 
taining  the  saccharine  solution,  as  in  the  other  appanitus.  Before 
reaching  the  saccharine  solution,  the  rays  of  light  pass  through  a 
circular  plate  of  quartz,  "composed  of  two  half  circles  posseiwiing 
equal  and  opposite  rotatory  power."  The  colour  of  the  two  plates  will 
be  the  same  before  placing  in  the  sugar,  but  a/terwards  the  colour 
varies  much ;  and  by  moving  the  compensator,  composed  of  two 
wedges  of  (juarlz,  which  ran  be  slipped  over  each  other,  the  colour  will 
be  equalised.  The  amount  o(  movement  required,  or  the  thickness  of 
the  quartz,  varies  according  to  the  amount  of  sugar  present ;  and  thus 
the  proportion  may  be  determined. 

One  of  the  most  simple  and  efficient  polarising  sacchari meters,  for 
medical  purposes,  is  that  of  Dubosq  of  Paris,  Tliis  is  now  made  very 
small  and  light.  It  can  be  held  in  the  hand  and  requires  no  stand.  It 
should,  however,  be  graduated  on  both  sides  of  Kto.  This  inslrament 
may  be  obuined  of  Messrs.  Elliott,  of  the  Strand,  and  other  Philo- 
soi^ical  Instrument  Makers. 

Mr.  Wild,  of  Bemc,  h.is  lately  invented  a  new  saccharimeter  which 
can  be  held  in  the  hand  when  an  observation  is  made.  This  instrument 
is  much  more  delicate  and  cheaper  than  those  in  general  use.  It  is 
made  by  M.  Hofroann,  3,  lue  dc  Bucy,  Paris.  The  construction  of 
the  apparatus  is  described  in  "Les  Mondes,"  for  ]&65,  p.  691. 

■r.  Qarrod'M  Ptau  of  EnimMlnic  (be  ^uantltr  of  ■ii«mr. — Dr. 
Crarrod  has  lately  devised  an  instnirncnt  for  estimating  the  quantity  of 
sugar  in  urine,  founded  on  the  principle  that  the  alleratiort  of  colour 
caused  by  boiling  a  mixture  of  diabetic  sugar  and  carbonate  of  potash 
varies  in  intensity  acconling  to  the  quantity  of  sugar  present.  A 
standanl  solution  is  prepared  for  comparison,  by  boiling  with  the  car- 
bonate of  potash  a  solution  containing  half  a  grain  of  sugar  to  the  fluid 
ounce.     This  is  placed  in  a  clear  glass  tube  of  about  half  an  inch  in 
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diameter.  The  $olutioo  of  carbonate  of  potash  is  prepared  by  dissolving 
four  ounces  of  the  carbonate  in  six  ounces  of  water,  and  filtering  the 
solution. 

In  the  first  place,  Moore's  test  is  applied ;  and  if  the  colour  pro- 
dured  after  boiling  for  a  few  minutes  be  deeper  than  an  amber  red,  il  is 
necessary  to  dilute  the  urine  before  making  the  quantitative  determina- 
lion.  The  darker  the  colour  produced,  the  more  the  urine  is  diluted. 
An  equaJ  bulk,  twice  or  three  times  its  bulk,  of  water  is  to  be  added, 
according  to  circumstances ;  the  exact  proiKirtion  added  must,  of  course, 
be  caxefully  noted. 

Tnirty  minims,  by  measure,  of  the  urine,  diluted  or  not,  as  the  case 
may  be,  arc  mixed  witli  an  equal  quantity  of  the  carbonate  of  potarfi 
solution,  and  poured  into  a  small  flask.  The  measure  is  to  be  washed 
out  with  about  a  drachm  and  a  half  of  water,  which  is  also  to  be  mixed 
with  the  solution.  Next,  the  whole  is  to  be  boiled  over  a  spirit-lamp 
for  five  minutes.  When  cool,  the  mixture  is  transferred  to  a  graduated 
tube  of  the  same  calibre  as  thai  which  contains  the  standard  solution, 
and  diluted  with  water  until  its  tint  is  exactly  the  same  as  that  of  the 
b'tandard  solution.  By  a  simple  calculation,  the  quantity  of  sugar  is 
easily  found.  Suppose  it  has  been,  necessary  to  make  the  urine,  by 
dilution,  forty  times  its  original  bulk,  in  order  to  obtain  the  exact  tint, 
it  will  contain  forty  half  grains  of  sugar  per  ounce,  or  twenty  grains  of 
sugar.  From  these  data,  the  proportion  passed  in  the  twenty-four  hour* 
is  easily  calculated.     The  apparatus  was  made  by  Messrs.  Coxeter. 

Dr.  vobcru*  Mmic  vf  estlnwtlnv  the  itiuintltT  of  duiiar. — Dr.  Roberts 
estimates  Ihe  quantity  of  sugar  in  urine  by  aseertaining  the  difference  in 
density  of  the  fluid  before  the  destruction  of  the  sugar  by  fermentation, 
and  after  this  process  is  complete.  Two  portions  of  urine,  of  four 
ounces  each,  are  placed  in  separate  battles  of  about  1 2  ounces  capacity. 
To  one  is  added  a  piece  of  German  yeast,  about  the  size  of  a  walnut ; 
the  other  is  tightly  corked.  Both  are  placed  in  a  warm  place  for 
twenty-two  hours,  when  fermentation  will  be  complete.  The  bottles 
are  then  removed  to  a  cooler  |>art  of  the  room,  and  when  two  hours 
have  elapsed,  the  density  of  the  fluid  in  each  bottle  is  ascertained  by 
the  ordinary  urinometer.  Every  degree  of  density  lost  by  the  fcmtented 
specimen  indicates  one  grain  of  sugar  in  each  Quid  ounce  of  urine 
("Edinburgh  Medical  Journal,"  October,  1861). 


OBSERVATIONS   UPON  THE  NATtHlE   OF   DIABETES. 

It  is  not  possible  to  discuss  this  question,  without  entering  upon 
the  consideration  of  the  physiological  changes  which  occur  in  dw 
healthy  liver,  and  I  shall  therefore  venture  to  bring  under  the  reader's 
notice  several  puinte,  which  ore  not  only  of  physiological  interest  and 
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impanance,  but  which  really  have  a  most  impottant  bearing  upon  the 
pathology  of  diabetes. 

It  U  almost  needless  to  say  that  the  sugar,  found  in  the  urine  in 
diabetes,  is  not  formed  by  the  kidney,  since  it  may  be  detected  in  the 
Hood  and  in  m:uiy  o(  the  secretions.  In  1S48,  Bernard  proved  con- 
clusively that  the  tivcT  was  the  organ  in  whirii  sugar  is  formed  front  a 
glucogenic  or  amyloid  substance,  and  that  the  diabetic  liver  contains  a 
great  excess  of  saccharine  matter. 

Amyloid  ar  Giiue^mu  Matter. — In  many  animals,  and  in  many  dif- 
ferent tissues  of  ilie  same  animal,  a  substance  is  found  which  is  closely 
allied  to  starchy  matters,  and  which  very  readily  undergoes  conversion 
into  sugar.  This  amyloid  matter  is  constantly  present  in  the  liver,  anil 
it  is  produced  by  the  liver  cells.  It  was  discovered  by  Bcniard  in  1857. 
It  may  be  obtained  by  ailowtng  a  concentrated  decoction  of  liver  to 
drop  into  glacial  acetic  acid.  The  amyloid  or  glucogenic  matter  is 
precipitated,  while  the  albumen  remains  in  solution.  It  is  probable  that, 
in  the  adult  mammalian  animal,  in  perfect  health,  thts  amyloid  matter 
is  formed  in  quantity  in  the  liver  alone ;  but  in  certain  morbid  states  it 
is  found  in  many  different  tissues,  in  the  muscles,  in  the  coats  of  the 

rics,  veins,  an'd  capillaries,  and  in  various  glandular  organs.  Even 
to  health  there  seems  to  be  a  certain  quantity  of  amyloid  material  pro- 
duced in  certain  parts  of  the  nervous  system,  and  in  several  of  the  fcetal 
tisBOCS  it  is  to  be  detected  in  considerable  (juantity  (Roiigct).  The 
amyloid  or  glucogenic  matter  very  readily  undergoes  conversion  into 
sugar.  If  injected  into  the  blood  of  an  animal,  it  undeigoes  this  change, 
and  the  sugar  thus  formed  is  carried  off  in  the  urine,  fiy  warming  the 
■clution  with  a  little  saliva  or  pancreatic  fluid,  or  with  a  little  sulphuric 
acid,  the  glucogenic  matter  is  converted  intn  sugar. 
I  The  demonstration,  by  Bernard,  of  the  presence  of  a  large  quantity  of 
sugar  in  the  liver  of  alt  animals,  his  di-tcovery  of  the  glucogenic  material 
or  amyloid  matter,  which  becomes  convened  into  rugar,  and  the  proofs 
he  has  adduced  in  favour  of  the  view  that  the  formation  of  sugar  in  the 
liver  is  influenced  by  lesions  uf  the  nervous  system,  as  for  instance,  by 
irritating  the  floor  of  the  fourth  ventricle  or  injury  to  some  other  parts  of 
the  nervous  system  are,  without  doubt,  the  most  important  iliscoverics 
which  have  been  made  in  physiology  during  the  present  century. 
Bernard  considers  that  in  health  the  sugar  resulting  from  the  glucogeiuc 
materia]  or  amyloid  matter  is  at  length  oxidised  and  probably  becomes 
resolved  imder  ordinary  circumsLiticcs  into  carbonic  acid.  Certain 
altered  conditions,  however,  interfere  with  the  destruction  of  tlic  whole 
of  the  sugai,  and  much  therefore  accumulates  in  the  blood,  and  is  at 
length  separated  from  lite  circulating  fluid  by  the  action  of  the  kidneys ; 
or,  the  fonnatioD  of  sugar  may  be  more  active  than  usual  without 
any  corresponding  increase  in  the  destnictivc  processes,  so  lliat  a  large 


k. 


256  VIEWS  OF   PAVY  AND  HARLEY. 

amount  circulates  in  the  blood  and  is  continually  being  carried  off  in 
the  urine. 

It  has  been  stated  by  Dr.  Pavy  that  the  conversion  of  the  amyloid 
matter  into  suj^'ar  ncvci  occurs  during  life  in  the  healthy  state,  but  that 
the  change  takes  place  constandy  in  the  liver  after  death  and  in  disease. 
and  afier  injury  to  the  nervous  system  during  Hfe.  Bernard  and  others 
have  found  that  the  blood  of  the  portal  vein  often  contains  no  sugar, 
while  that  of  the  hepatic  vein  always  contains  a  considerable  quintity,  bat 
Dr.  Pavy  asserts,  on  the  <jthcr  hand,  that  only  the  mertst  fraee  of  sugar  is 
to  be  detected  in  the  blood  of  the  right  side  of  the  heart  during  life,  if 
proper  prctvititions  ore  used  in  obtaining  the  blood.  He  saj-s,  that  it  is 
necessary  tliat  the  animal  ■should  l>e  perfectly  trantiuil  at  the  time  of  the 
opeiation,  as  much  sugar  is  :ilways  found  if  any  smiggliiig  occurs.  Again, 
if  the  vessels  of  the  liver  of  an  animal,  immediately  after  death,  be 
injected  with  a  strong  solution  of  potash  or  citric  acid  (100  grs.  to  each  h 
ounce  of  water),  sugar  is  not  found.  Or  if  small  pieces  of  the  liver,  taken  f 
from  an  animal  the  instant  it  is  killed,  be  tjuickly  frozen,  according  to 
Dr.  Pavy,  i)\e  post-martftn  formation  of  sugar  is  prevented,  and  sugar  is 
no!  to  be  detected  in  the  liver  thus  treated.  If  T",-oorari  or  strychnine  he 
injected  beneath  the  skin  uf  an  animal  ne.ir  the  medulla  oblongata, 
diabetes  is  induced,  and  Dr.  Pavy  has  shown  that  section  of  ihemedulhi 
oblongata,  artificial  respiration  being  kept  up,  also  causes  it.  The 
division  of  the  sympathetic  in  the  thorax,  or  even  the  branches  raraif)'ing 
on  the  carotid  and  vertebral  arteries,  produces  the  same  result  litis 
observer  entertains  the  opinion  that,  in  the  normal  state,  the  medulla 
oblongata,  through  the  branches  of  the  sympathetic,  exerts  an  influence 
upon  the  ctungcs  going  on  in  the  liver,  and  prevents  in  some  way  the 
conversion  of  amyloid  matter  into  sugar.  ■ 

Dr.  Harley,  on  the  other  hand,  supports  the  statement  of  Bernard 
that  the  formation  of  sugar  does  proceed  during  life,  and  by  several 
experiments  he  h-os  shown  that  sugar  exists  in  the  Hver,  although  the  ■ 
greatest  expedition  has  been  employed  in  removing  portions  the  instant 
death  h;is  taken  place.  Dr.  Sharpey  took  part  in  these  experiments,  and 
concurs  in  the  conclusion  that  the  presence  of  sugar  in  the  Uver  is  a 
natural  condition,  and  not  the  result  of  poil-mcrtem  change.  In  one 
experiment  the  portal  blood,  at  the  instant  of  death,  contained  no  sugar, 
while  there  was  distinct  evidence  of  its  presence  in  the  hepatic  blood,  as 
"Bernard  has  affirmed.  {"  Proceedings  of  the  Royal  Society,"  vol  X, 
t86o,  p.  290.) 

Dr.  Thudichiim  has  raised  many  objections  to  Dr.  Pav/s  method  of 
analysis,  and  has  proved  that  when  air,  potash,  and  sugar,  are  mixed 
together,  the  sugar  is  decomposed.  This  observer  concludes  that 
Dr.  Pavy  failed  to  discover  sugar  in  the  liver  when  he  injected  potash 
into  the  portal  vein  whUe  the  liver  was  yet  waim,  because  the  sugar  had 
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been  destroyed ;  while  if  the  liver  was  allowed  to  cool  first,  sugar  would 
be  detected,  because  the  whole  of  what  was  present  would  not  have  been 
destroyed.     (•*  British  Medical  Journal,"  March  17,  i860.) 

Dr.  McDonnell  ("Proceedings  of  the  Royal  Society,"  vol  XII,  1S63, 
p.  476),  expresses  himself  in  fiivout  of  the  views  of  Dr.  Pavy  as  to  the 
amyloid  matter  not  being  iransformed  into  sugar,  under  normal  circum- 
»tances,  during  life,  and  endeavours  to  ascertain  what  becomes  of  this 
amyloid  substance  which  u^  formed,  not  only  in  the  hcaldiy  liver,  but  at 
least  in  the  fcetus  in  many  other  tissues,  such  as  tlic  jJtin,  homy  tissues, 
muscles,  &c.  During  active  digestion,  Dr.  McDonnell  has  found,  tliat 
the  blood  which  leaves  the  liver,  contains  a  protein  compound  rcscm- 
bEing  caseinc,  in  larger  quantity  than  ordinary  arterial  or  venous  blood. 
This  he  thinks  results  from  the  union  of  the  nitrogen  of  the  fibrin  and 
alhumeti  decomposed  in  the  liver,  with  the  amyloid  materiaL  He 
conceive!)  that  the  hydriHiarbonous  substances  resulting  from  the  disin- 
tegration of  fibrin  and  albumen  in  die  liver  are  lluown  out  as  bile, 
while  the  nicrog'en  of  these  same  substances  reunites  \nth  amyloid  to 
form  this  new  material  like  casein,  which  passes  away  in  the  hepatic 
blood. 

I  have  myself  many  times  been  surprised  at  the  very  distinct  reaction 
which  is  obtained  by  testing  cat's  li\'er  the  instant  death  has  occurred  ; 
and  until  Dr.  Pavy  has  succeeded  in  obtaining  ponions  of  the  healthy 
liver  of  the  cat  and  dog  without  a  trace  of  sugar,  I  think  his  doctrine,  that 
the  liver  does  not  form  sugar  during  life  in  the  healthy  state,  cannot  be 
accepted.  The  least  that  ca.n  be  said  is  that  more  conclusive  experi. 
mcnts  are  undoubtedly  retiuircd,  before  we  sluU  be  justified  in  giving  up 
ilemard's  view. 

It  seems  to  me  almost  certain  that  the  changes  which  continue  to 
take  place  in  the  liver  for  a  short  lime  after  death  are  of  the  vcij-  same 
nature  as  those  which  occurred  in  the  oi^an  during  life.  I  have  noticed 
that  warm  water  may  be  caused  to  traverse  the  capillaries  of  the  liver  for 
several  hours  after  death,  and  still  indications  of  sugar  exist  in  that  which 
is  received  from  the  hepatic  vein.  Much  more  sugar  can  in  this  way  be 
obuined  than  existed  in  the  liver  at  the  time  of  death.  The  blood  is 
soon  washed  out,  so  that  this  can  have  nothing  to  do  with  the  conver- 
sion of  the  amyloid  into  sugar.  During  life,  undtr  normal  circumstances, 
one  would  only  expect  to  find  mete  traces  in  the  blood,  as  the  sugar 
would  be  canied  off  as  fast  as  it  was  formed,  and  probably  itself  decom- 
posed as  fast  as  it  was  carried  off.  Nor  does  it  seem  to  me  reasonable 
to  conclude  that  the  life  of  the  animal  can  make  all  the  difference  which 
is  supposed  in  theacrion  of  the  liver.  Surely,  if  a  considerable  quantity 
of  sugar  can  be  demonstrated  to  exist  in  the  liver  immedtaifiy  after  death, 
we  are  not  justified  in  considering  this  a  mere  post-mortem  change.  A 
at*s  liver,  the  instant  death  has  taken  jilace,  exhibits 
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sence  of  sugar  in  precisely  the  same  manner  as  n  piece  of  the  same  liTcr 
removed  during  life.  It  is  doubtful  if  the  death  of  the  great  central 
organs  of  the  nervous  3)'stem  proiluces  th.ii  immediate  change  in 
many  of  the  nutritive  and  secreting  operations  of  the  body,  which 
tlie  supposed  necessity  for  this  very  quick  temoxul  of  the  tivei  seems 
to  argue. 

Nor  is  it  an  answer  to  this  objection  to  say,  tJiat  as  ccrtaiii  of  the 
nerve  cells  cease  to  maiiifcst  any  activity  the  instant  death  takes  place, 
it  is  iK>ssiblc  that  the  liver  cells  may  as  instantly  cease  to  perform  their 
functions.  We  know  that  there  arc  some  cells  which  may  exhibit  their 
actions  for  a  long  time  after  death,  and  which  irill  retain  their  vitality, 
so  that  they  can  e^'en  be  removed  in  o  Ii\'ing  state  from  one  organism  to 
another.  The  liver  cells  arc  more  likely  to  agree  in  character  with  the 
cells  of  glands  and  secreting  s^urfaces  generally  tlian  they  arc  with  those 
of  the  very  highest  tissue  in  nature-  There  is  no  reason  for  supposing 
that  tlie  liver  cell,  unlike  many  otlier  cells  connected  with  different 
secreting  orgaoti,  dies  the  instant  the  deatli  of  the  animal  takes  place. 
The  continuance  of  ciliary  action  for  some  time  after  the  death  of  the 
animal,  justifies  us  in  concluding  that  other  important  operations  con- 
nected with  nutrition  and  secrdion  may  proceed  after  the  organism  as 
3  whole  or  as  an  individual  has  ceosal  to  live. 

Moreover,  it  is  most  probable  tlut  the  changes  taking  place  in  the 
amyloid  matter  of  tlie  liver  cell  arc  not  I'ttai  chanf^  al  all,  but  changes 
due  rather  to  chemical  and  physical  actions  only.  'Hie  outer  part  of  the 
formed  material  of  a  liver  cell  in  the  living  body  is  no  more  alive  than 
the  outer  part  of  the  formed  material  of  a  soft  epithelial  or  of  a 
cuticular  cell.  That  physical  and  chemical  changes  may  go  on  at  a 
different  rate,  according  as  the  blood  is  flowing  quickly,  slowly,  or  not 
at  all,  is  reasonable,  but  actual  demonstration  is  required  before  a  view, 
which  supposes  that  the  changes  occurring  a  few  seconds  before  death 
are  essentially  different  from  those  taking  place  a  few  seconds  after  death, 
can  be  accepted.  'I'hc  opinion  tliat  the  conversion  of  amyloid  into 
siigar  is  essentially  a  post-mortem  or  abnormal  change,  may  be  enter- 
tained, but  no  one  has  yet  succeeded  in  demonstrating  that  this  opinioD 
is  correct 

On  tke  Fi»-maiien  of  Amyloid,  Fat,  <&•<-.,  in  (ht  Lifer  Oil, — The 
different  substances  Liken  as  food  are  not  simply  reduced  to  a  soluble 
state  in  the  stomach  and  intoitines,  and  t)ien  absorbed ;  nor  arc  they 
alone  rendered  soluble,  and  altered  in  physical  and  chemical  charactera 
by  the  Becielions  of  the  different  glandular  organs  which  are  mixed 
with  them,  but  they  are  taken  up  by  the  living  matter  of  the  cells,  and 
completely  new  substances  at  length  result ;  so  that  the  fat,  amyloid, 
and  sugar,  which  may  be  obtained  from  the  liver,  arc  not  the  same  sub- 
stances as  were  absorbed  from  the  intestines,  nor  arc  tliey  the  substance* 
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absorbed  somewhat  modificJ.  but  it  is  probable  that  they  are  new 
bodies  altogether,  possc<.sing  definilc  characters.  The  general  opinion 
now  held  by  physiologists  is,  undoubtedly,  that  the  substances  absorbed 
at  the  iniesrinal  surface  simply  undergo  change-  But  how  is  die  change 
effected?  Most  physiologists  seem  to  considerihat  change  is  effected 
while  the  materials  are  in  solution  in  the  blood,  or  during  their  pa.ssage 
through  nanow  channels  on  their  way  towards  the  chyle  or  blood. 
Attempts  have  btrcn  made  lo  show  that  minute  channels  exist  through 
the  epithelium  of  the  intestine,  which  lead  by  the  narrow  extremity  of 
the  cell  into  the  connective  tissue  coqmscles  of  the  ^-illus.  But  even 
admitting  this  arrangement,  are  we  any  nearer  to  an  explanation  of  the 
fact  ?  What  arc  the  agents  that  effect  the  change  in  the  fluid  as  it 
passes  through  the  minute  channels  or  traverses  the  cells  ?  The  convert- 
ing power  is  generally  ascribed  to  the  nuclei ;  but  there  is  no  evidence 
whatever  to  show  that  nuclei  have  any  power  of  exerting  an  influence 
upon,  or  changing,  matter  which  passes  by  them,  and  it  would  be  absurd 
to  suppose  that  the  properties  and  composition  of  substances  were 
completely  altered  by  their  passing  through  very  fine  capillary  tubes.. 

1  have  cndca-voured  to  show  that  tlic  changes  in  ({uestion  con- 
nit  in  the  conversion  of  the  soluble  pabulum  into  the  living 
germinal  matter  often  called  the  nucleus.  The  absorbed  matter  goes  lo 
increase  the  living  or  germinal  matter.  At  the  same  time  the  outer 
|)anictes  of  the  germinal  matter  become  resolved  into  the  Dew  coa- 
stitucnts.  The  mass  of  germinal  matter  or  nucleus  may  remain  of  the 
same  size,  although  a  vast  amount  of  nutrient  matter  has  been  taken 
up,  and  a  corresponding  proportion  of  new  substance  has  been  formed. 

This  is  the  meaning  of  the  va.st  amount  of  germinal  matter  existing 
in  connection  with  every  absorbing  surface  and  in  every  gland.  The 
pabulum  does  not  simply  pass  between  these  nuclei  or  cells,  but  it  passes 
into  their  substance,  and  tvofmes  Uviti^  gcrm'mai  moiter.  Its  whole 
relations  are  changed,  and  it  becomes  endowed  with  powers  like  that  of 
the  living  matter  whitrh  existed  Iwforc  it  Tlie  oJiier  ihitig  piirtuUs,  in 
dyingt  btcome  remk'id  into  iicw  btU  inanimaie  substOHtts.  'Hieir 
elements  are  entirely  re-arranged,  and  are  made  to  form  new  combina- 
tions. These  comjHjunds  result,  not  from  any  changing  powers  of  the 
nucleus  acting  at  a  distance,  but  depend  upon  the  relation  which  the 
elements  were  caused  to  assume  just  before  the  death  of  the  living 
matter,  and  the  external  conditions  which  existed  at  the  time  the  death 
of  the  particles  occuned. 

Any  fat.  starchy  matter,  and  sugar,  after  disappearing  from  Uic 
intestines,  becomes  completely  changed,  and  entirely  loses  all  its  charac- 
teristics. Tliese  substances  served  but  as  pabulum  to  certain  cells,  which 
lived  upon  them  and  grew.  The  living  particles  of  these  cells  at  length 
died,  and  among  the  substances  formed  might  be  other  kinds  of  fatty, 
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amyloid,  and  saccharine  miners;  but  these  last  are  new  bodies,  not  mer 
the  starch,  fal,  anti  sugar,  which  were  absorbed  somewhat  altcted, 

Wien  sugar  is  absorbed  from  the  intestiiie,  the  quantity  of  amyloid 
in  the  liver  is  increased  ;  and  this  has  hccn  used  by  Dr.  Pnvy  as  another 
nr^jumcnt  against  the  glycogenic  theory.  He  says  that :  "  Instead  of  the 
liver  (Uiovfir^  su^ar  to  fiass  through  it,  and  also  proihu'mg  sugar  iiself,  it 
transforms  that  which  reaches  it  into  amyloid  substance."  But  this  fact 
of  the  increase  of  the  amyloid  seems  to  be  no  argument  against  the  con- 
version of  amyloid  into  sugar  untler  normal  circumbtanccit,  unless  it  can 
be  shown  that  the  amyloid  afterwards  gradually  disappears  wiikottt 
undergoing  conversion  into  sugar. 

It  \s  quite  true  that  the  supiiortcnf  of  the  glycogenic  theory  have 
failed  to  show  in  what  form  the  sugar  is  iiltimatcly  eliminated  or  applied 
to  further  purposes  in  the  economy  ;  but  there  seems  to  be  a  greater 
difficulty  in  accounting  for  the  spbsequent  changes  in  the  amyloid  matter, 
if  we  suppose  that,  nonnally,  it  does  not  undergo  convcision  into  sugar. 
'I'he  conclusion  that  the  amyloi<l  undergoes  conversion  into  fat  requires 
to  be  supported  by  stronger  evidence  than  has  yet  been  adduced,  before 
it  can  be  accepted. 

It  must  be  borne  in  mind  that  the  cells,  at  the  circurafercRce  of  the 
lobules  of  the  liver,  are  those  whirh  bcromc  first  i^orgcil  with  tat  in  (atty 
liver,  and  that  dicsc  arc  the  cells  which  are  principally  concerned  In  the 
formation  of  bile.  In  cases  of  amyloid  liver,  the  cells  near  tbe^ww/nf  of 
the  lobules  are  those  which  become  so  enormously  enlarged  in  conse- 
quence of  the  accumulation  of  this  amyloid  matter.  Are  we  to  infer 
that,  normally,  amyloid  is  formed  principally  in  the  central  part  of  the 
lobule,  and  bile  and  fat  are  produced  at  the  circumference ;  or  that  the 
amyloid  funned  in  the  central  part  gradually  becomes  resolved  into  bile 
and  fat  as  the  cells  gradually  pass  from  the  centre  towards  the  circiun- 
fercnce  of  the  lobule  ?  This  cannot  be  so,  because,  to  render  it  possible, 
the  cells  must  move  in  a  direction,  from  tlie  centre  to  the  circumference 
of  the  lobule,  much  more  rapidly  than  is  actually  the  ca.se. 

Looking  at  the  question  from  an  anatomical  point  of  Nnew',  many  facts 
lead  tis  10  infer  that  the  marginal  celb  are  those  mainly  concerned  in 
iiinctional  activity,  and  that  those  near  ihe  centre  arc  being  de^-eloped, 
and  \A\\  gradually  Cake  the  place  of  the  former  as  they  are  removed.  In 
the  normal  state,  the  central  cells  are  certainly  not  actively  concerned  in 
secretion.  ("On  the  Anatomy  of  the  Liver."  and  papers  in  vol.  I  of  my 
"Anhivcs.")  1  incline  to  the  view  that,  in  health,  the  amyloid  matter  is 
formed  iu  die  same  cells  with  the  fat,  and  that  the  matter  constituting  the 
outer  part  of  these  cells  is  being  gradually  rciolved  into  two  classes  of 
substances — biliary  matters  whicJi  do  not  pcniicate  the  ducts — and  certain 
•lubstaiices  whidi  readily  permeate  animal  membrane,  and  are  reabsorbed 
with  the  fluid  which  is  removed  from  the  bile  soon  after  it  is  formed,  while 
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along  the  ducts.  Further  |)rov'ision  for  the  removal  of  such 
Sttftte  substances  exists  in  the  gall  blatider,  where  further  tnspissation 
takes  place.  Amyloid,  as  has  been  already  stated,  readily  becomcscon- 
vcrted  into  sugar,  but  no  one  has  succeeded  in  causing  it  to  split  up  into 
sugar  and  fatty  or  biliary  raaaers  ;  but  it  is  quite  possible  that  the  matter 
of  which  the  outer  {un  of  the  liver  cell  consists,  may  split  into  the  above 
two  classes  of  substances — the  one  class  penneating  animal  membrane,  Ihe 
odier  possessing  but  very  slight  permeating  properties. 

The  amyloid  or  glucogenic  matter  is  found  in  the  cdls  vhen  no 
saccharine  or  starchy'materials  are  (alien  in  the  food,  and  this  is  a  strong 
argument  against  the  view  that  it  results  from  some  assumed  and  unex- 
plained metabolic  action  6f  the  nucleus  or  cell  wall,  upon  starchy  or 
.saccharine  matters  hroiight  to  the  liver  in  the  portal  blood.  J n  fact, 
we  can  obtain,  among  other  substances,  from  the  tivcr  cell,  amyloid 
matter,  albuminous  matter,  and  fatty  matter.  Each  of  these  constituents 
may  vary  greatly  in  ([uantity  in  the  cells,  but  it  has  not  been  shown 
that  the  fai  or  albuminous  matter  results  from  change-s  occuning  in  the 
amyloid  substance,  or  that  the  albuminous  matter  is  resolved  Into  fatty 
and  amyloid.  The  germinal  mactci  of  the  Uvercell  gives  rise  to  certain 
substances,  of  which  the  outer  pari  of  tlie  cell  or  JormeJ  maUrial  is 
composed.  There  is  no  limitary  membrane,  or  "cell  \vaH,"  to  the  liver 
cell.  Among  these  may  be  recognised,  albumimm  mattcn,  fatty 
wuUerSt  amyioid  matters,  ^curin^  mattm,  but  these  are  themselves 
undergoing  change.  Tt  appears  that  the  principal  substances  resulting 
from  the  disintegration  of  this  formed  material,  under  non-nal  conditions, 
Eire  biliary  masters,  which  are  excreted^  and  other  substances  which 
again  pass  into  the  blood.  Among  these  latter  arc  an  albuminous 
material  closely  allied  to  casein,  and  a  substance  which  probably  takes 
pan  in  the  pioduction  of  heat  This,  according  to  the  theory  of  Bernard, 
is  sugar  resulting  from  changes  occurring  in  amyloid  matter;  while 
Dr.  Pavy  considers  th;it  the  substance  resulting  from  the  amyloid  is 
more  nearly  related  to  the  fatty  class. 

There  can  be  no  doubt  that  the  relative  proportion  of  the  different 
eonsticucnts,  which  can  be  recognised  in  the  formed  material  of  the 
liver  cell,  differs  greatly  in  different  animals,  and  in  the  same  animal 
under  difierent  circumstances  and  at  different  times.  The  proportion 
of  these  constituents  is  greatly  influenced  by  tlic  nature  of  the  food. 
It  is  clear  that  the  varying  proportion  of  oxygen  in  the  blood,  trans- 
mitted to  the  liver,  will  influence  the  proportion  of  the  scxeral  constitu- 
ents, resulting  from  the  disintegration  of  the  formed  material  in  a 
remarkable  degree.  The  diminished  supply  of  oxygen  may  cause  the 
accumulation  of  a  large  <^uanlity  of  fat  in  the  liver  cells,  while  a  targe 
supply  would  have  resulted  in  the  secretion  of  an  increased  quantity  of 
Ink.     This  subject  requires  most  extended  research,  but  it  seems  to  me 
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that  observations  should  be  made  from  this  point  of  view: — that 
substnncxN  funncil  in  tiit:  liver,  sonic  of  which  pass  to  the  iotestines  in 
the  form  of  bile,  white  others  pursue  an  opposite  dircctioD  and  are 
carried  in  the  blood  to  the  lungs,  result  from  the  disintegration  of  the 
material,  of  which  Uie  outer  pari  of  the  so-caJled  liver  cell  is  com- 
posed, and  are  not  due  to  any  action  exerted  by  the  nucleus  upon 
mcitters  passing  by,  or  simply  coming  into  contact  witfi,  the  cell, 
nor  to  any  peculiar  powers  exerted  by  the  supposed  cell  wall  itself. 

The  formntion  of  sugar  in  the  liver,  like  tht  fomialion  of  various  sub- 
stances in  the  different  glandular  organs,  has  been  considered  to  be  due  to 
direct  nervous  action,  and  it  has  been  supposed  that  a  nerve  crentre,  willi 
afferent  and  efferent  ner\x'  fibres,  presides  over  the  actual  process  of 
secretion  in  some  as  yet  unascertained  manner.  Strange  too,  as  it  nuy 
appear,  those  who  accc|jt  this  view  and  maintain  that  nenes  influence 
secretion  in  some  mysterious  way,  and  thus  support  the  idea  of  a  myste- 
rious and  peculiar  nerve  force,  are  for  the  most  pan  most  violent  oppo- 
nents of  al]  other  fictitious  entities  or  agents.  It  b  obvious  that  when 
the  iinciimo^astriii-  is  dividcfl  and  other  injuries  to  the  nervous  system 
are  inflicted  upon  a  living  animal,  the  circulation  of  the  blood  through 
the  liver  is  aiTected  ;  and  it  seems  more  reasonable  to  tefer  the  results, 
as  regards  the  secreting  process,  to  the  disturbances  in  the  circulation, 
than  lo  seek  for  an  explanation  of  the  fact,  by  assuming  the  existence 
of  some  mysterious  nerve  secretory  action,  notwithstanding  the  familiar 
fact  tlut  the  sccTction  of  most  complex  substances  is  effected  in  plants 
where  there  is  no  nervous  system. 

As  to  the  idtimatc  changes  of  the  sugar,  supposing  it  to  be  produced 
normally,  or  of  the  amyloid,  or  the  fat  supposed  to  result  from  it, 
nothing  [w>sicive  is  known.  Bernard  without  attempting  to  explain  the 
successive  changes,  concludes  that  the  sugar  is  at  length  destroyed  and 
excreted  in  the  form  of  carbonic  add ;  and  even  Dr.  Pavy,  in  his  eariicr 
eKperimenis  showed  that  blood  which  exhibited  strong  indications  of  a 
quantity  of  sugar,  was  found  to  contain  only  traces  after  it  bad  been 
caused  to  traverse  the  capillaries  of  the  lungs.  It  is  true  that  a  solution 
of  pure  sugar  is  not  decomposed  by  the  direct  action  of  oxygen,  but 
this  is  no  ailment  against  the  view  that  sugar  in  the  venous  blood  is 
ulrimntcly  resolved  into  carbonic  acid ;  for  it  is  quite  obvious  that 
oxidation,  as  carried  on  in  the  body,  oociiis  under  conditions  very 
different  from  those  we  are  able  to  bring  nbout  in  our  laboratories.  In 
(act,  Dr.  Pavy  himself  showed  that  the  destruction  of  sugar  by  respira- 
lion  occurs  only  in  blood  which  contains  fibrin. 

No  one  hs^  any  doubt  tliat,  in  the  majority  of  diseases  knowti  lo  us, 
this  very  process  of  oxidation  is  at  fault.  There  may  be  quite  oxyj^cn 
enough  in  the  fluids  of  the  body,  but  the  state  to  which  it  exists  may  be 
different ;  the  conditions  favouring  its  combination  may  be  absent ;  or 
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the  substances  may  not  be  presented  to  its  action  in  the  noni[uI  fflanner, 
and  so  they  are  not  decomposed.  There  arc  prohably  many  com- 
pounds between  the  sugar  which  passes  from  the  liver  and  the  carbonic 
aciil  which  is  evolved  from  the  Jungs.  This  sugar  may,  under  normal 
conditions,  be  taken  up  by  the  mxsscs  of  genniiul  matter  (cells,  nuclei) 
existing  in  ^ucli  great  number  in  relation  with  the  capillaries  of  the 
lunys,  and  the  particles  of  which  these  ccJls  consist  may  become 
resolved  into  carbonic  acid,  among  other  sub&tanccs;  or  the  sugar  may 
be  taken  up  by  the  blood  corpuscles,  and  the  nutter  of  which  these 
bodies  are  composed  resolved  into  carbonic  acid  and  other  matters.  I 
merely  otTcr  these  speculations  for  the  purpose  of  showing  that  there 
yet  remains  much  to  be  decided  before  wc  shall  know  precisely  how 
iat,  sugnr,  amyloid,  and.  many  other  substances,  become  oxidised  in  the 
living  onanism. 

To  sum  up :  it  seems  to  me  that,  in  the  ])rcsent  state  of  knowledge, 
the  greatest  caution  ought  to  be  exercised  in  forming  a  general  conclu- 
sion with  regard  to  this  most  di&icuU  and  htglUy  interesting  question. 
But  as  fiu-  as  I  am  able  to  judge,  the  evidence  is  at  present  strongly  in 

^  iavour  of  Bernard's  view,  that,  in  health,  sugar  is  produced  in  the  liver, 
dnd  destroyed  whilst  it  is  in  the  blood.  In  the  normal  state  the  destruc- 
tion of  the  sugar  occurs  at  the  same  rate  as  its  formation  ;  while  in 
certain  lesions  of  the  nen'ous  system,  and  under  other  circumstances, 
more  sugar  is  formed  than  can  be  destroyed — or  the  quantity  formed 
remaining  the  same,  the  nortnal  conditions  under  which  its  dccomposi 
lion  takes  place  being  absent  oi  modified,  it  accumulates  in  the  blood, 
and  is  excreted  by  the  kidneys  and  other  secreting  organs,  thus  pro- 
ducing diabetes.  \V>iethcr  the  excretion  of  a  large  quantity  uf  sugar 
the  urine  depends  upon  increased  activity  of  the  sugar-forming  process, 
or  results  from  the  cessation  of  the  destructive  changes  which  occur 
nonnally,  has  not  been  determined.  'ITiere  can  be  no  doubt  that  certain 
parts  of  the  nervous  system  arc  seriously  implicated  in  all  cases,  but 
whether  the  nerves  exert  a  direct  influirncc  upon  the  sugar-forming  or 
sugar-destroying  processes,  or  only  aflect  these  operations  indirectly 
through  the  control  they  exert  upon  the  caJibre  of  the  arteries,  and 
therefore  upon  the  quantity  of  arterial  blood  distributed  to  the  capilla* 
lies,  is  not  known ;  but  there  are,  I  think,  many  facts  which  tavour  the 
latter  view,  while  it  has  never  been  shown  that  nerves  exert  any  dimt 
influence  upon  the  growth  or  action  of  any  cells  whatever.  It  is  true  that 
Pfluger  professes  to  have  traced  nerve  fibres  into  the  secreting  cells  of  the 
salivary  glands,  but  his  drawings  arc  alone  suincient  to  justify  us  in 
receinng  his  statements  with  the  greatest  doubt  I  cannot  lulmii  iliat 
any  one  has  yet  traced  a  ncn-c  fibre  into  an  epithelial  cell.    We  roust 

inot  lose  sight  of  the  fact  lliat  highly  complex  subsunces  are  formed  in 
organisms  where  there  are  no  nerves,  and  it  is  therefore  absurd  to  con- 
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clwdc  that  secretion  is  essentially  a  nerve  operation.  Nerves  influence 
the  processes  of  growth,  fonnaiion,  and  secretion,  indirectly  by  regulating 
the  supply  of  nutrient  material ;  but  the  cells  probably  grow  and  form 
new  substances  independently  of  the  nervous  system  altogether.  The 
process  of  disiutcgration  is  affected  by  the  quantity  of  the  soluble  con- 
stituenu  of  blocxJ,  rich  in  oxygen,  that  is  pennitted  to  bathe  by  the  cells, 
and  this  like  the  access  of  nutrient  matter  to  the  growing  cells  is  legu- 
laieii  by  nerve  action. 

•f  ttif  ntnlcal  imporratire  at  nnsar  In  ibe  I'rtiw. — The  existence  of 
sugar  as  a  norma!  constituent  of  urine  has  been  already  considcreil, 
p.  238,  but  it  is  not  uncommon  to  meet  with  specimens  of  urine  from 
persons  apparently  in  the  enjoyment  of  good  health,  which  exhibit 
unmistalceable  evidence  of  the  prcscricc  of  diabetic  sugar,  there  being 
sufficient  to  estimate  quantitatively.  I  have  often  found  from  one  to 
two  grains  of  nigar  in  1,000  of  urine,  in  cases  where  all  traces  of  the 
presence  of  this  substance  have  disappeared  tn  a  few  days,  without  any 
of  the  nsnal  rc-striction-s  as  to  diet ;  and  I  have  noticcil  the  presence  of 
small  quantities  of  sugar  in  the  urine  more  frequently  during  the  summer 
than  during  the  winter  months.  I  know  other  practitioners  have  made 
the  same  observation,  and  in  such  cases  there  is  often  much  difference 
of  opinion  as  lo  whether  a  patient  has  diabetes  or  not  A  thort 
time  since,  I  found  very  positive  indications  in  the  urine  of  a  gentle- 
man, who  I  ascertained,  upon  enquiry,  had  been  in  the  habit  of  eating 
a  large  quantity  of  sugar  with  fruit  tans.  Brown  bread,  little  sugar, 
and  salines,  soon  caused  the  sugar  to  dUappear  from  the  urine.  But 
in  cases  of  fatty  liver,  and  in  that  common  condition  in  persons  who 
live  too  well,  where  the  liver  is  somewhat  wasted  as  well  as  fatty,  it 
is  very  common  to  Unil  sugar  in  the  urine,  The  diabetic  condition, 
in  these  cases,  may  persist  for  weeks  or  montlts  and  then  pass  off 
eotirely. 

In  diabetes,  the  quantity  of  sugar  is  alwaj-s  much  influenced  by  the 
quantity  and  nature  of  the  food.  It  increases  shortly  after  a  meal,  and 
it  is  undoubtedly  augmented  when  much  starch  is  taken.  A  meat  diet, 
with  bran  or  gluten  bread,  always  causes  a  diminution  of  the  stigar. 
Total  abstinence  from  food,  and  rest,  diminish  the  proportion  ;  and  it 
is  increased  by  exercise,  and  by  a  large  quantity  of  food.  As  much  as 
two  jiounds  of  sugar  may  be  excreted  daily;  but  about  one  potmd  is 
the  more  usual  quantity.  In  1S5S  I  had  under  my  caie  a  girl,  aged  19, 
who  excreted  daily  about  one  pound  and  a  half  of  sugar. 

The  dry  harsh  skin,  the  intense  hunger  and  thinst,  the  emaciation, 
the  tendency  to  the  formation  of  tubercle  in  the  lungs  .ind  other  organs, 
arc  familiar  to  all  who  are  acquainted  with  the  clinical  history  of  this 
disease.  In  many  cases,  however,  I  have  remarked  that  the  skin  is 
moist,  and  in  some  there  was  excessive  perspiration ;  nor  do  we  find 
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either  inlense  thirst  or  hunger  in  all  instances.  Dr.  Garrod  observes, 
that  wdema  cf  the  legs  is  always  present  in  diabetes-  I  have,  however, 
£ailcd  to  observe  it  in  rooru  than  one  instance.  Diabetes  is  one  of  those 
diseases  which  runs  in  certain  families,  and  there  is  no  question  that  it 
is  hereditary. 

Sugar  has  beer  found  in  the  urine  in  cases  of  cholera,  by  Dr.  Ha«sall 
and  also  hy  Hcintz,  but  the  former  observer  suggests  th.it,  as  HcUcrhas 
shown  that  in  this  <1isease  the  uro-vanthin  is  in  abnormal  quantity,  it  is 
very  probable  that  the  sugar  may  be  derived  from  this  substance  from 
decomposition.  The  same  change  may  account  for  the  presence  of 
traces  of  sugar  in  many  coses.  Sa  p.  35S.  Diabetes  is  a  disease  which 
does  not  occur  in  animals.  Dr.  Prout  regarded  diabetes  as  a  form  of 
dyspe[>sia,  characterised  by  dilliculty  in  assimilating  the  saccharine 
alimentary  principle. 

I  have  myself  found  sugar  in  the  urine  in  pneumonia  and  phthisis, 
and  have  frequently  met  wth  it  in  cases  of  gradual  contraction  of  the 
liver,  accompanied  with  a  corresponding  condition  of  the  kidneys,  with 
albuminous  urine.  In  one  case  the  sugar  and  albumen  sccmwl  to  alter- 
nate. Sugar  would  be  present  for  a  few  days,  while  no  albumen  could 
be  detected,  and  then  albumen  would  appear  and  the  sugar  would  cease 
lor  a  time.  Diabetes  is  generally  accompanied  with  emaciation,  but  I 
have  seen  cases  in  which  (lie  patient  was  not  only  well  nourished  but 
corpulent.  Not  long  since,  I  was  consulted  by  a  very  robust  and 
healthy-looking  man,  a  farmer,  weighing  13  stone  6  lbs.,  who  appeared 
lobe  suffering  from  dyspepsi.i.  It  was,  however,  found,  upon  examina- 
tion, that  the  urine  was  of  specific  gravity  i,oj8,  contained  a  considerable 
quantity  of  sugar  (^8  grains  in  1,000),  and  was  loaded  with  albumen. 
There  were  no  casts  of  the  urinifcrous  lulws  or  other  indications  of 
renal  disease.  This  ra.'ic  gradually  became  worse,  ahhoiigh  the  proporiion 
of  sugar  in  the  urine  became  reduced,  when  he  was  put  upon  a  properly 
regulated  diet. 

In  c^ses  of  cirbunrlc,  sugnr  sometimes  appears  in  the  urine,  and 
towards  the  close  of  chronic  exhausting  diseases  it  has  been  detected. 
VNTien  diabetes  ocairs  in  old  people,  it  i.")  usually  quite  under  control, 
and  not  unfrcquently  partial  recovery  occurs.  The  specific  gravity  is 
often  1,030  or  1,040,  but  not  more  than  from  three  to  five  pints  are 
secreted.  There  is  no  ground  for  anxiety,  even  if  the  urine  contains 
very  much  sugar,  provided  the  quantity  of  urine  passed  is  not  ex- 
cessive. 

The  highly  important  and  interesting  observations  lately  made  by 
M.  Hohl,  in  a  case  of  diabetes  where  inositc,  p.  iSo,  was  passed  in 
large  quantities,  and  seemed  to  take  the  place  of  the  urea  and  sugar, 
must  not  he  passed  over. 

Diabetes  has  been  of  late  years  considered  by  many  to  depend  upOQ 
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some  important  change  in  the  nervous  s)-5icin,  and  there  are  many  laicU 
in  favour  of  tliis  view.  Bernard  induced  teriiponiry  diabetes  by  slight 
injur)-  to  the  upper  part  of  the  tnedulta  oblongata,  and  it  has  been  s^hown 
by  hira  and  otliers  that  injury  to  the  nervous  system  in  other  parts  will 
produce  similar  effects.  Injuries  to  the  head  and  s{)inc  have  in  man 
been  soon  followed  by  the  secretion  of  saccharine  urine,  and  cases  have 
been  referred  to  by  Drs.  Gutl  and  Barlow  in  which  diabetes  followed  an 
attack  of  hemiplegia,  a  violent  i^hakc.  actual  concussion,  cpilcjKiy,  over 
mental  work,  or  was  due  to  the  presence  of  tumours  in  the  brain.  But 
it  must  be  borue  in  mind  that  irritation  of  the  peripheral  branches  of 
the  pneumogastric  in  the  lung*,  stomach,  or  liver  will  induce  diabetes 
as  well  as  irritation  in  any  part  of  the  tnink  of  this  nerve.  Harley 
showed  tliat  if  alcohol  was  injected  into  the  vessels  of  the  liver,  diabetes 
was  induced. 

This  (liscxsc,  like  many  other  serious  maladies,  has  been  attributed 
to  the  influence  of  stimulants,  liul  it  need  scarcely  be  said  that  thousands 
indulge  too  freely  in  alcohol  without  getting  diabetes,  fot  odc  who 
suffers  in  this  way.  And  on  the  oUier  hand,  of  diabetics,  comparatively 
few  have  indulged  in  excess  of  alcohol.  Jl  is  utterly  unreasonable  to 
attribute  a  disease  which  occurs  in  the  young,  which  affects  both  sexes, 
and  which  is  remarkable  for  hereditary'  transmission,  to  the  direct  effi»:ts 
of  alcohol,  and  it  need  scarcely  be  said  that  the  fact  of  the  increase  of 
sugar  in  the  urine  aAcr  the  administration  of  alcohol  to  a  diabetic, 
cannot  be  (airly  adv.inccd  in  favour  of  the  above  \-iew,  since  many 
other  things,  and  even  injury  to  nerves,  direct  and  indirect,  will  act  in 
precisely  the  same  way. 

The  occurrence  of  this  remarkable  disease  is  not  due  to  mere 
peculiarity  in  diet  or  to  the  mode  of  life,  and  up  to  the  present  time 
we  are  quite  ignorant  of  the  reason  why  sugar  is  not  present  in  healthy 
urine,  and  what  conditions  lead  to  the  excretion  of  so  large  a  quantity 
as  we  meet  with  in  many  cases  of  diabetes ;  neither  can  we  tcU  why 
one  case  dies  in  a  very  shorl  time  while  another  lives  for  many  years 
and  passes  very  much  sugar  during  the  whole  time.  Diabetic  livers 
are  often  much  heavier  than  healthy  organs  and  contain  much  blood, 
but  these  changes  may  be  secondary.  No  constant  anatomical  alteia> 
tions  have  been  discovered  in  the  liver  in  diabetes. 

Ca«ariwt  la  Diabeiex. — It  is  well  known  that  cataract  is  very  lie* 
quently  observed  in  diabetes,  and  sometimes  at  any  early  stage  of  the 
disease.  Mr.  Bowman  has  often  diagnosed  di.ibctcs  from  the  presence 
of  cataract  Dr.  G.  Weir  Mitchell  and  Dr.  Richardson  showed  that 
catiirael  wa.s  caused  in  tlie  frog,  if  syrup  was  injected  under  the  skin, 
anil  they  arrived  at  the  conclusion  that  the  opacity  of  the  lens  depended 
only  upon  the  increase  in  the  density  of  tlie  fluids  which  bathed  and 
permeated   iL    It  has  not,  however,   been  shown   that  in  cases  of 
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cataract  the  density  of  the  serum  of  the  blood  is  invariably  increased, 
atid  it  is  itnprobabic  that  cataract,  as  it  occurs  in  diabetic  juiticnis,  is 
due  solely  to  this  cause,  seeing  that  it  is  not  present  in  some  of  the 
worst  cases,  while  it  is  soniclJracs  well  marked  in  persons  who  are 
suffering  from  a  very  mild  form  of  the  disease. 

The  experiments  of  Dr.  Bence  Jones  and  M.  Dupr^,  shomng  the 
great  rapidity  with  which  saline  substances  pass  into  the  ciystalUne  lens, 
have  been  too  hastily  advanced  in  favour  of  the  notion  that  the  lens  is 
the  scat  of  active  nutritm  changes.  The  phenomena  in  question  have 
probably  nothing  whatever  lo  do  with  the  nulTitivc  process,  and  are 
examples  of  simple  diffusion.  Were  it  not  for  the  detennination  on 
the  part  of  some  persons  to  prove,  in  feee  of  a  \"ast  array  of  facts 
pointing  to  a  very  diffcrcol  conclusion,  that  cataract  and  otiier  diseases 
result  from  physical  changes  only,  the  mere  circumstance  of  the  very  slow 
and  gradual  progress  of  the  opacity  alone  would  be  regarded  as  conclu- 
sive evidence  against  such  a  doctrine. 

In  diabetes  woundii  do  not  always  heal  satisfactorily,  and  surgical 
operations  sJiould,  if  poiisiblc,  be  avoided.  Slight  injuries  are  not 
unfrequently  fatal,  and  life  is  sometimes  cut  short  by  the  exhaustion 
COTisequent  upon  large  boils  or  carbuncles. 

<»rlvln  of  the  teriK  quanUtr  ^r  I  rea  In  BUbete*.— There  can  be 
no  doubt  whatever  that,  in  many  cases  of  diabetes,  the  sugar  excreted 
in  the  urine  is  not  derived  solely  from  the  starchy  matters  taken  in  the 
food;  for  although  the  patient  maybe  restricted  to  a  diet  consisting 
entirely  of  prolcinc  and  fatty  substances,  sugar  is  found  in  the  urine. 

The  recent  observations  of  the  Ke\'.  S.  Haughtoii  liave  confirmed 
this  conclusion.  He  shows,  in  some  cases  which  he  investigated  with 
the  greatest  care,  that  the  sugar  excreted  had  a  double  oriijin,  haWng 
been  in  part  derived  &om  the  starch  in  the  food,  and  partly  from  the 
decomposition  of  proteine  substance.  He  considers  that  the  proteine 
com[ioundi  resolve  themselves  into  glucose  and  urea  without  giving 
out  work,  the  total  work  done  in  the  body  in  diabetes  being  at  a 
minimum.  The  Lirge  excretion  of  urea  depends  not  upon  the  work 
dfftu  i/t  the  botfy,  as  in  health,  but  results  merely  from  decomposition. 
In  this  way  the  laige  excretion  of  urea  is  explained  ;  and  this  cannot 
be  accounted  for  u]ion  the  usual  theory,  that  the  urea  is  derivwl  solely 
from  the  disintegration  of  tissue.  (''  On  the  Phenomena  of  Diabetes 
Mellitus."    Dublin.  i80i.> 

KJnger  draws  the  foUoiving  conclusions  on  this  subject,  "On  the 
Relative  Amount  of  Sugar  and  Urea  in  the  Urine  of  Diabetes  Mellitus,'' 
Trans.  Med.-Chir.  Soc.,  iS6c,  p.  325. 

1.  After  the  influence  of  food  on  the  urine  has  entirely  disappeazedj 
a  constant  ratio  is  maintained  between  the  sugar  and  urea. 

2.  After  a  purely  non-amylaceous  and  non-saccharine  meal,  both 
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the  sugar  snt)  urea  are  increased,  but  that  during  this  increase  the  same 
ratio  between  them  is  observed,  this  ratio  being  t  of  urea  to  2*2  of 
sugar. 

3.  ITncIftr  hoth  these  circumstances  the  sugar  could  only  be  derived 
from  the  nitrogenous  dements  of  the  body,  and  tliercfore  some  ratio 
might  on  a  priori  grounds,  have  been  expected, 

*Dfnu-ln  (lie  Vrlneln  Dtwaxe  oribe  Beaplniwry  0i«kb«. — Sugar  has 
been  detected  in  cases  of  disease  of  ihe  respiratory  oigans,  as  pneumonia 
and  bronchitis.  In  extreme  cases  of  phlhists  sugar  is  occasionally 
detected  in  the  urine,  and  towards  the  close  of  many  exhausting  diseases, 
a  meal  of  starch  is  followed  by  the  excretion  of  s.icch.irinc  urine.  I  have 
Bhown  the  presence  of  a  considerable  quantit)'  of  sugar  in  the  sputum  in 
a  case  oi  acute  pneumonia,  just  before  the  patient's  death.  It  has  been 
asserted  Iiy  some  ob-icrvers,  that  sugar  can  always  he  detected  in  the 
urine  after  anaesthesia  proiiuced  by  chloroform,  and  in  cases  of  bron- 
chitis and  emphysema.  I  have  carefully  tested  for  sugar  in  the  urine  of 
several  patients  who  had  taken  chlorofortn,  but  did  not  succeed  in 
delecting  it  in  a  single  instance.  'J'hc  presence  of  sugar  is  accotinted  for 
unilcr  these  circumsunccs,  on  the  supposition  that  in  disease  of  the  pul- 
monary oigans  the  sugar  is  not  farther  oxidised,  and  carried  off  as 
carbonic  acid.  But  Bernard  has  shown  that  this  theory  ha.s  no  M 
foundation,  and  has  proved  that  the  condition  of  temporary  diabetes  V 
produced  by  initatioQ  of  the  floor  of  the  fourth  ventricle,  do«e 
to  Ihe  origin  of  the  pmnimogastric  nerves,  is  not  due  to  tltc  impaireil 
action  of  ilie  respiratory  organs,  as  Reynoso  and  others  have  su{i- 
posed.  ■ 

Bernard  has  brought  forward  various  fads  which  militate  against  the 
above  view;  as,  for  instance,  no  sugar  appears  in  tlie  urine  after  complete 
section  of  the  pnenmogastric  nerves,  and  in   many  other  coitditions  A 
where   the  respiratory  function   is    impaired.     Nevertheless,    Reynoso    " 
("Comptcs  Rendus,"  I.  XXXIIT,  XXXIV)  states  that  sugar  is  present 
in  the  urine  of  persons  who  have  been  placed  under  the  influence  of 
chloroform,    bichloride   and    iodine    of    mcnairy,    salts    of    antimony, 
opium  and   narcoiiL-s  gent-rally,  quinine,  and  carbonate  of  iron.     He 
also  stales  that,  in  pleurisy,  asthma,  and  chronic  bronchitis,  hysteria, 
and  epilepsy,  he  discovered  sugar  in  the  urine.     The  test  employed, 
it  is  very  important  to  observe,  was  Barreswil's  solution ;  but,  before 
applj-ing  it,  the  extractive  matters  were  removed.     About  i, goo  grains 
of  the   urine  to  be  tested  were  treated  with  a  solution  of  subacefcUe  ^ 
of  lead.     The  precipitate  was  collected  on  a  filter,  and  the  excess  of  fl 
lead  salt  in  the  filtrate  was  decomposed  by  chloride  of  sodium ;  and 
the  solution  wa.s  again  filtered.     The  clear  fluid,  after  being  conccn- 
traced,  was  treated  with  the  copper  solution.    To  another  portion  the> 
yeast  test  was  applietl. 
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Michio,  who,  it  should  be  observed,  employed  Moore's  test,  failed 
to  confinn  the  above  conclusions.  Dechambrc  ("Gazette  Mcdicalc," 
185a)  found  sugar  in  specimens  of  urine  obtained  from  several  old 
people.  The  test  employed  was  the  same  as  Reynoso  used,  except  that 
the  excess  of  acetate  uf  ]ea<l  was  decomposed  with  carbonate  of  soda  in- 
stead of  chloride  of  sodium.  Dr.  Bence  Jones  oblained  "slight,  but 
distinct,"  evidence  of  the  presence  of  sugar  in  tlic  urine  of  a  patient  who 
had  been  twenty-four  houns  under  tlic  influence  of  chloroform.  The 
urine  was  examined  according  to  Reynoso's  directions.  M.  Blot  also 
confirms  Reynoso's  observarions  to  a  great  extent  He  found  sugar  in 
the  urine  of  a  pregnant  woman,  and  in  those  who  are  suckling  children 
as  soon  .is  ihc  milk  was  secreted.  It  is  possible  that  affccrions  of  the 
respiratory  organs  may  be  instrumental  in  producing  the  diabetic  con- 
dition ;  but  this  may  be  due  to  the  excitation  of  the  peripheral  extremi- 
ties of  the  pneumogastrics,  depending  upon  the  altered  state  of  the 
pulmotiary  membrane,  being  propagated  along  the  trunks  of  ner^x's  to 
that  particular  part  of  the  medulla  oblongata,  the  artificial  irritation  of 
which  in  animals  is  known  to  induce  diabetes.  There  are  many  facts 
whicli  support  the  doctrine  that  the  processes  concerned  in  the  produc- 
tion of  the  sugar  are  capable  of  being  excited  in  a  reflex  manner,  and 
they  may  therefore  be  Included  in  the  cxcito-secretory  actions. 

Tliese  observations  of  Reynoso  and  others  seemed  to  be  so  im- 
ponant,  that  It  was  very  desirable  to  repeat  them.  I  ihcrcforc  tried 
numerous  experiments,  but  was  unable  to  confirm  the  results,  I  often 
found  the  fluid  change  to  a  brown  colour  when  heated  with  the  copper 
solution ;  but,  as  I  have  shown,  thi.1  is  not  a  proof  of  the  presence 
of  sugar.  1  never  conclude  that  sugar  is  present  in  a  specimen  of  urine, 
unless  a  decided  precipitate  of  the  suboxide  of  copper  is  produced. 
Though  this  predpitaie  be  verj'  slight,  it  is  characteristic.  If  it  only 
.amount  to  an  opalescence,  as  I  have  before  stated,  it  is  sufficient ;  but 
■ft  change  of  colour  even  to  a  dark  brown,  the  solution  still  remaining 
clear,  does  not,  I  believe,  indicate  the  presence  of  sugar.  These  un- 
satisfactor>-  results  led  me  to  institute  the  experimenls  upon  the  action 
of  Barreswil's  and  Fehling's  solutions,  and  diflrreni  forms  of  the  copper- 
test,  which  have  been  already  desrrilied  in  pp.  246,  J48. 

The  Experimmts  of  Reynao  and  Dccfiambrc  repeated  with  Negative 
JlauAs. — The  urine  was  tested  as  in  Reynoso's  experiments,  except 
that  carbonate  of  soda  was  used  to  precipitate  the  excess  of  suhacetace 
of  lead,  instead  of  chloride  of  sodium.  The  specimens  of  urine  passed 
by  six  patients  under  the  influence  of  chloroform,  for  periods  of  time 
varying  from  ten  minutes  to  half  an  hour,  that  of  an  old  lady  aged  87, 
of  au  old  man  aged  96,  and  of  two  children  suffering  from  epilepsy, 
were  carefully  examined.  In  most,  the  solution  became  brown  upon 
being  boiled ;  but  no  opalescence  or  precipitate  was  jirodiiced.     The 


a/o 


ANALYSES  OF 


urine  ofa  healthy  man,  aged  34,  was  also  subjected  to  examination,  and 
became  brown  upon  being  boiled  with  the  copper  test  The  results  of 
numerous  other  experiments  upon  specimens  of  urine  known  to  contain 
no  sugar  led  me  to  the  condusion  that,  in  all  the  above  cases,  the  urine 
was  perfectly  free  from  this  substance.  Kictzinsky  has  repealed  Reynoso's 
experiments,  and  has  failed  to  conBrm  hU  conclusions.  Dr.  Moore  of 
Dublin  (Heller's  "  Pathologica]  Chemistry  of  the  Urine,"  translated  by 
W.  D.  Moore,  A.R,  M.B.T.CD.)  has  examined  the  urine  of  twelve 
men  and  women  whose  ages  ^-aried  from  sixty  10  eighty-three,  but  was 
unable  to  detect  sugar.  We  may,  therefore,  conclude  that  there  is  at 
present  not  suflidcnt  evidence  to  prove  that  sugar  is  fiahitvaUy  excreted 
inthe  urine  of  old  people,  or  by  patients  suffering  from  chest -disease, 
or  by  those  under  the  iniluence  of  chlorofonu,  &c  It  is  probable  that 
it  may  be  occasionally  met  with  in  some  of  the  above  cases. 

AttAiyiiM  of  Dimbrtic  crlne. — It  is  difficult  to  estimate  the  urea  in 
diabetic  urine  by  the  old  process ;  but  the  proportion  may  be  ascer- 
tained by  the  volumetric  method,  which  has  been  described,  ^ar  p.  99. 
The  following  analyses  show  the  composition  of  the  urine  in  some  cases 
of  diabetes. 

Anaiysh  f>^. — Urine  firom  a  girl  aged  19.  Specific  gravity,  1,037; 
acid,  dear,  palt 

Analysis  67. — From  the  same.     Specific  grarity,  1,036;  acid. 

Armiytis  68. — Kidney  from  a  girl  aged  19.  whose  urine  is  given  in 
Analyses  66,  67.  The  weight  of  each  kidney  was  7!  ounces.  The  cortical 
substance  was  pale,  but  the  pyramids  were  much  congested. 
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Analysis  69. — From  a  man  aged  30,  about  one  month  before  d< 
Specific  gravity,  1.033. 

Analysis  70.— From  a  woman  aged  28,  a  week  before  death.  Add ; 
specilic  gravity,  1,027. 

Anaiyses  71  and  72. — Kidne>'s  from  a  woman  age  38,  the  compon- 
tion  of  whose  urine  is  given  in  Analysis  70.  The  tubes  clear  and  well 
defined,  containing  cjiithelitim  of  a  circular  form.  The  Malpi^ian 
bodies  were  large,  their  vessels  containing  blood.  Ko  fat  could  be 
detected.  -Ml  the  structures  were  unusually  well  m.irVcd  (RR, 
vol  II,  410). 


DIABETIC  URINE. 


art 


CMtlcal  portion. 

Water 8i-p 

Solid  malttT     18-48 

7* 

Mtdnlbrr  ponloiL 

83SS 
16-45 

Fatty  matter            ...          ail 
Fixed  ults ^ 

1-48 

■88 

Ana/yrit  73. — From  a  patient  who  was  passing  sixty  ounces  of  tirine 
doily.     Reaction  acid ;  specific  gravity,  i,ozi. 
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Analyses  74,  75,  ;6,  represent  ihc  composition  of  the  urine  in  a 
case  of  diabetes  uD<ler  my  core  in  the  hospital  The  patient  was  a 
healthy-looking  girt,  only  eighteen  yeai^  of  age.  She  bad  been  sulfering 
from  the  disca.sc  for  about  three  months.  Various  plans  of  treatment 
were  tried,  without  any  marked  results.  She  remained  under  treatment 
for  six  weeks,  and  then  \eh  the  hospital.  She  drank  from  four  to  six 
pints  of  fluid  daily  ;  and,  when  living  on  a  moderate  meat  diet,  with  a 
small  (iiiantity  of  bread,  passed  rather  under  a  gallon  of  urine.  The  urine 
was  analysed  from  day  to  day ;  and  I  select  three  specimens  for  illustra- 
tion. When  tlie  last  was  obtained,  her  diet  was  restricted  to  bran- 
biscuits  and  milt.  The  results  are  expressed  in  grains,  and  represent 
the  quantities  passed  in  twenty-four  hour^. 
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In  the  treatment  of  a  case  of  diabetes,  carcrul  regulation  of  the  diet 
is  of  the  lirst  importanc&  That  staxchy  and  saccharine  substances  taken 
in  the  food,  cause  an  increased  quantity  of  sugar  in  the  urine,  is  proved 
beyond  question,  while,  on  the  other  hand,  every  iiraaiiioner  is  ^miliar 
with  the  improvemcni  that  invariably  talteji  place  in  the  condition  of  the 
diabetic  patient,  cveu  a  very  short  time  after  the  allowance  of  tlic»e  and 
ailied  substances  has  been  reduced. 

There  arc  nuny  cases  of  slight  diabetes,  which  recover  directly 
starchy  and  saccharine  matters  are  avoided,  or  even  reduced  in  quantity. 
In  such  cases  it  would  seem  that  the  sugar  is  derived  from  these 
lijtjsiances  only,  while,  in  severe  cases,  tlic  excretion  of  sugar  continues 
although  the  patient  is  restricted  to  a  diet  consisting  of  albuminous 
matters  and  bran.  Patients  suffering  from  the  first  form  of  the  malady 
live  for  many  years,  and  if  proper  precautions  are  taken,  the  disease  may 
be  long  kept  in  abeyance,  if  it  cannot  be  completely  cured.  In  many 
cases  the  diabetic  condition  passes  off,  and  after  an  interval  rcappeare. 
The  disease  may  continue  for  many  years,  or  it  may  carry  off  the  patient 
in  a  few  months.  It  is,  however,  rare  for  a  confirmed  ease  to  recover 
completely. 

Except  in  very  severe  forms  of  the  disease,  it  is  neither  expedient  nor 
necessary  to  insist  too  strongly  upon  a  very  strict  diet  immediately  the 
patient  comes  under  treatment,  for  many  rebel  if  this  is  attempted  at 
once,  who  might  be  induced  to  submit  to  a  fully  restricted  diet  if  the 
system  was  introduced  gradually.  The  quantity  of  wheaten  bread  Ta3:f, 
at  first,  be  reduced,  and  the  proportion  of  meat  may  be  increased,  and 
brown  may  be  substituted  for  white  bread.  Then  some  of  the  bran  food 
may  be  tried,  and  gradually  subsiitutcil  for  bread,  and  by  employing  a 
little  ingenuity  in  using  bran,  eggs,  cream,  and  glycerine,  a  perfectly  res- 
tricted diet  may  be  enforced  without  distress  to  the  patient.  In  truth, 
every  individual  case  of  diabetes  must  be  considered  and  carefully 
treated  according  to  the  symptoms  present.  To  put  every  one  upon  a 
rigid  diet,  because  there  is  sugar  in  the  urine,  is  as  absurd  as  it  is  useless 
and  cruel,  and  it  is  probable  that  some  cases  would  live  much  longer 
upon  an  ordinary  diet  than  upon  a  rigidly  exclusive  one. 

The  diabetic  may  be  allowed  to  lake  his  tea  and  coffee  with  cream 
instead  of  milk  ;  we  may  allow  jellies  of  various  kinds,  but  of  course 
they  should  not  be  sweetened  wiili  sugar.  We  arc  not,  however,  cora- 
lielled  to  deny  even  sweet  flavours  to  the  diabehc,  for  he  may  use 
glycerine ;  the  preparation  now  made  so  largely  by  Messrs.  Price 
(Price's  glycerine}  is  so  pure,  and  its  taste  is  so  perfectly  sweet,  that  it 
can  hardly  be  distinguished  from  sugar 
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Glj-cerine  may  be  used  for  sweetening  tea,  coffee,  and  cocoa ;  it  nuy 
be  introduced  in  custards ;  and  with  eggs  and  gtuten  bread  well  s<^ened, 
a  very  palauiblc  kind  of  pudding  may  be  prepared  ;  glycerine,  eggSt  and 
bran  may  also  be  made  into  a  light  son  of  cake  or  pudding,  which  may 
serve  to  vary  the  monotony  of  a  strict  diet. 

The  diabetic  patient  may  take  a  moderate  quantity  of  milk,  but  it 
should  be  borne  in  mind  that  milk  contains  a  form  of  suj;ar,  and,  tlieie- 
fore,  is  not  to  form  a  staple  ardcle  of  food  in  this  disease-  Various  kinds 
of  meal  and  white  fish  may  be  taken.  Oil,  fat,  crean\,  and  butter  are 
advantageous  in  some  cases.  Eggs  may  be  taken  if  they  agree  with 
the  patient,  bat  sometimes  they  upset  the  stomach.  Soups  of  various 
kinds — but  not  containing  flour.  Cheese,  cream  cheese,  ham,  and 
bacon  may  be  eaten  by  diabetic  patients. 

The  best  vegetables  arc  c-atibage,  French  beans,  lettuce,  and  water- 
cresses.  Asjiaragus  sliould  not  be  taken,  as,  according  to  Dr.  Harley, 
when  eaten  in  quantity,  temporary  diabetes  may  be  induced.  Potatoes 
and  alt  vegetables  containing  much  starch,  and  Iruits,  both  fresh  and 
dried,  as  they  contain  sugar,  mus^t  not  be  eaten. 

It  is  scarcely  necessary  to  particulari.se  the  individual  articles  of  food 
which  may  be  taken  by  the  diabetic  patient  Long  lists  have  been 
given  in  many  works,  but  some  of  these  bills  of  fare  are  more  amusing 
than  useful.  The  most  curious  of  any  that  I  have  seen  is  the  carte  of 
Prof  Bouchardat,  Paris,  1859,  which  has  been  translated  by  Dr.  Benoe 
Jones,  and  strongly  recommended  by  him.  I  cannot,  however,  help 
thinking  that  a  number  of  the  di.stic3  enumerated  for  diabetics  would 
derange  the  strongest  stomachs,  llie  complete  list  would  extend  over 
six  or  seven  pages,  and  I  shall  therefore  content  myself  with  giving  as 
exampin  a  few  of  the  strange  compounds  which  are  not  likely  to  be 
very  popular  in  this  country.  I  should  not  have  the  courage  even  to 
ask  my  patients  to  try  them,  unless  they  could  be  prepared  by  a  most 
experienced  French  cook. 

"  Pickled  pork,  with  cabbage,  also  with  sour-kraut.  These  should  be 
washed  in  much  water,  and  well  dried. 

•'  Black  pudding,  ham,  and  spinach. 

"  Fresh  herrings,  with  butter,  or  with  sauce  piquantc. 

"  Black  beetles  (I),  with  butter,  garlic,  and  other  herbs. 

**  Sardines,  pickled  in  oil.    Salt  herrings,  with  olive  oil. 

"  Mesentery  of  the  calf,  in  oil  (very  good), 

"  Calves'  ears,  plain. 

"Calves'  brains,  with  butter  4  la  poulctte,  or  fried  with  gluten  flour. 

"  ffliccs  of  goose,  with  olives. 

"  Fried  oysters.    Caqj's  roe.    Fried  legs  of  frogs.    Fried  crabs'  tails. 

"  Pike,  with  caper  sauce  and  oil. 

"  Herring,  with  butter  or  oil,  or  mustard  sauce. 
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Scfl  eel,  with  o9  or  butter.   Cod, 
Fro^    Lobster  ulad.    Crabs. 
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**  Riiy,  with  butter  or  caper  sauce. 
with  oil  or  butter. 

"  Mussels,  t  la  poulette  or  pickled. 
Prawns ;  or  beetles  or  crab  sausages. 

"Young  green  walnuts,  in  salt  wat^  without  vinegar;  the  same 
dried."     See  "  Medical  Times  and  Gaiettc,"  Jan.  28,  1865. 

Suiisii/u/ci  for  Bread. — Some  of  the  bet^t  subfetlCutes  for  wheaten 
bread  are  Bouchardats  glulm  bread,  or  M.  Durandi  Touhuse  gluten 
irrtft/ (Callord's  English  gluten),  but  tlie  bran  biscuits,  prepared  as  Dr. 
Camplin  dirccW.  .ire  far  superior  to  either.  The  first  conlainsabom  35, 
and  the  Toulouse  bread  26  per  cent,  of  stardi,  while  the  last  contains 
only  traces  of  tliis  material  when  properly  prepared. 

Formula  for  making  Brtxn  Cakes.  — \ix,  Camplin,  who  has  himself 
suBered  froiu  diabetes,  has  pro^wscd  a  moiit  valuable  kind  of  food  made 
from  bran.  The  bran  is  ground  fine  in  a  mill,  sifted,  and  can  then  be 
made  into  a  kind  of  cake.  The  directions  Dr.  Camplin  gives  are  as 
follows  : — "Take  a  sufficient  quantity  (say  a  quart)  of  wheat  bran,  boil  it 
in  two  successive  waters  for  a  quarter  of  an  hour,  cich  time  straining  it 
through  a  sieve,  tlien  wash  it  well  with  cold  water  {on  the  sieve)  until  the 
water  runs  off  perfectly  cle.ir ;  squeeze  the  bran  in  a  cloth  as  dry  as  you 
can,  then  spreail  it  thinly  on  a  dish,  and  place  it  in  a  slow  oven ;  tf  put 
in  at  night  let  it  remain  until  the  morning,  when,  if  perfectly  dry  and 
crisp,  it  will  be  fit  for  grinding.  The  bran  thus  prepared  must  be  ground 
in  a  tine  mill,  and  sifted  through  a  wire  sieve  of  such  fineness  as  to  re> 
quire  the  use  of  a  brush  to  pass  it  through ;  thai  which  remaita  in  the 
sieve  must  be  ground  again  until  it  becomes  quite  soft  and  fine.*  Tike 
of  this  bran  powder  3  ounces  (some  patients  use  4  ounces,  the  other  in- 
gredients as  follows),  three  new-laid  eggs,  1}  ounce  (or  two  ounces,  if 
desired)  of  butter,  about  half  a  pint  of  milk  ;  mit  the  eggs  with  a  litUe 
of  the  milk,  and  warm  the  butter  with  the  other  portion ;  then  stir  the 
whole  well  together,  ad<ling  a  little  nutmeg  and  ginger,  or  any  other 
agreeable  spice.  Bake  in  small  tins  (pattipans),  which  must  be  well 
buttered,  in  a  rather  quick  oven  for  about  half  an  hour.  The  cakes, 
when  baked,  should  be  a  little  thicker  than  a  captain's  biscuit;  they  may  fl 
be  eaten  with  meat  or  cheese,  for  breakfast,  dinner,  and  supper;  at  tea  " 
they  require  rather  a  fice  allowance  of  butler,  or  may  be  eaten  willi  atrd 
or  any  of  the  soft  cheeses.  It  is  important  that  the  above  directions  as 
to  wasliing  and  di>ing  should  be  exactly  followed,  in  order  that  it  may 
be  freed  from  starch,  and  rendered  more  friable."  ("On  Diabeta)," 
p.  86.)  The  mill  may  be  obtained  from  Mr.  Gollop,  149,  Chcapside. 
The  bran  powder  and  biscuits  cost  \s.  6</.  a-pomjd.  The  gluten  biscuit* 
cost  2S.  6d.  a-pound. 

*  Tba  if  puticnhrly  aeoasary  in  ums  of  irritable  bowels. 
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An  excellent  fonn  of  bran,  very  finely  poft-deredj  has  been  recently 
introduced   by  Messrs.  Chapman  and  Co..  of  the  St.  James*  Mills^ 
iHatchaiii,  S.K.    This  is  to  be  obtained  retail  of  Mr.  Bontliron,  balcer, 
Rt^ent  Street,  and  is  sold  in  small  tins. 

The  same  lirra  also  prepares  a  capital  kind  of  flour  for  maJung  onli- 

^.liary  bread.     This  is  called  whole  meal   flour,  in  consequence  of  the 

bran  being  ground  up  with  other  parts  of  the  grain-     The  bread  is,  of 

course,  more  nutritious  than  ordinary  baker's  bread.    The  price  of  this 

flour  is  the  same  as  that  of  the  best  white.flour 

Nrut  Giyccriru  Sjx»tge  Cake, — It  occurred  to  mc,  some  time  since, 
that  the  bran,  with  eggs  and  glycerine,  might  be  made  into  a  form  of 
sjjonge  cake,  and  I  tried  some  experiments  wth  this  view.  Mr.  Blatchley 
succeeded  in  making  for  me  a  mast  excellent  diatietic  food  of  these  in- 
gredients. U  is  not  only  palatable,  but  really  nice.  When  freshly  made, 
I  the  cakes  are  as  soft  as  ordinary  sponge  cake.  They  may  be  dried,  and 
will  keep  for  any  length  of  time.  In  the  dry  slate  they  can  be  readily 
i  softened  in  soup,  tea,  or  coffee.  They  can  be  flavoured  with  lemon,  or 
^^  other  flavour,  according  to  taste.  A  similar  kind  of  food  can  be  made 
^H  with  savoury  gravy;  and  in  cases  where  the  digestive  powers  of  the 
^H  stomach  are  impaired,  a  few  grains  of  pepsin  can  be  added  with  advan- 
^H  tage  Food  made  on  a  similar  principle  with  ordinary  flour,  con- 
^Hcentiatetl  extract  of  meat,  ami  pepsin.  Is  valuable  in  many  ca.scs  when 
the  stomach  is  very  weak  and  imLible. 

The  sponge  cakes  are  prepare*;!  by  Mr.  Blatchlcy,  362,  Oxford  Street. 

\Vhen  ffCbh  th^  cost  3S.  Off.,  and  when  dry  y.  bd.  per  [lound.     1'hey 

form  by  far  the  most  palatable  diabetic  food  I  have  ever  tried. 

^^         Almifitd  Cakt. — Dr.  Pavy  ("On  Diabetes,"  p.   154),  has  recently 

^H  added  another  substitute  for  wheaten  bread — almond  cake  and  bread, 

^B  A  very  palatable  kind  of  biscuit  has  been  prepared  with  egg  and  blanched 

^B  almond  powder,  according  to  Dr.  Pavys  suggestions,  by  Mr.  liill,  of 

Bishopi^te  Street 

Patients  often  desire  to  change  their  diet  from  time  to  time,  and 
they  may  be  allowed  to  try  one  substitute  for  bread  after  another. 
I  Matii^aeiurers  of  Gluten  Bread,  6*^.,  for  Diabetk  Pai'unts. — The 

various  substances  required  for  diabetic  parients  may  be  obtained  of  the 
foUonijig  firms,  which  are  arranged  alphabetically : — 

Van   Abbott.  G.,  and  Co.,    Howford  Buildings,    148^,   Fcnchurch 
Street,  and  5,  Princes  Street,  Cavendish  Square — Uluten  Bread — 
Toulouse  (jiuten  Itrcad,  &c. 
Bell,  338,  Oxford  Street— Gluten  Bread,  &c. 
BeT»'Ieyand  Evans,  3  and  4,  Lower  Sackville  Street,  Dublin— Cluteo 

Bread,  &c 
Blalchley,   K,  %(i7,  Oxford  Street— Bran  and  Gluten— Bran  and 
Gluten  Cake  and  Biscuits — The  Glycerine  Sponge  Cake. 


276 


WINES  AND  MEDICINES. 


Bonthron,  ).,  baker,  106,  Regent  Street 

BuUock  and  Keynolcls,  j,  Hanover  Street,  W. 

Gollop,  149,  Cheapside — ^Maker  of  Mills  for  Grinding  Bran. 

Hill,  W.,  60  and   61,  Bishopsgate   Street,  E.C. — Alinond  Cskes. 
Biscuits  and  Kusks. 

Smith,  baiter,  Gower  Sircet,  N. — Uran  Kiiicuits  Ike 

Wines. — Of  wines  containing  little  sugar,  amontillado,  tnansaDiltl, 
and  Manilla,  may  be  taken,  and  good  claret  may  be  recommended  In 
dry  sherry  and  Madeira  there  is  comparatively  little  sugar,  from  4  to  20 
grains  in  an  ounce.  Champagne  contains,  according  to  Dr.  Bcnce 
Jones'  estimate,  from  ti  to  38  grains  in  the  same  quantity.  Claret, 
Burgundy,  Moselle  may  be  obtaineil  wilhtiut  sugar.  Brandy  and  whiskey 
are  the  best  spintii.  Vichy,  or  other  alkaline  water  may  be  takcii  in 
moderate  quantity,  but  it  ia  well  to  restrain  the  cUabetic  patient  from 
taking  too  much  liquid.  Lime,  potash,  soda,  and  lithia  water  may  be 
given  with  the  5timuIa.nL 

Alcohol  is  said  to  increase  the  sugar,  but  moderate  quantities  of 
brandy  or  whiskey  seem  to  be  of  service  iu  some  cases,  I  am  acciu* 
lomed  to  order  two  or  three  ounces  of  whiskey  daily,  if  the  jiatient  is 
weak.  I  have  never  seen  any  bad  effects  resulting,  and  tnany  cases 
have  improved  while  taking  this  stin:iulant. 

Medicines. — Various  medicines  have  been  prescribed  in  cases  of 
diabetes,  and  there  can  be  no  doubt  that  benelit  often  results  [rom  ihc 
use  of  ordinary  tonics.  'l"he  mineral  acids  arc  sometimes  of  service. 
Phosphoric  acid  allays  the  thirst.  A  very  agreeable  drink  maybe  made 
as  follows  : — acid  jAosph.  dil.  a  drachm,  glycerine  an  ounce,  water  half 
a  pint ;  mix :  a  ^tM  ubiespoonfuls  of  this  may  be  taken  occasionally 
during  the  day.  Various  bitter  infusions,  and  citrate  of  potash  and 
ammonia,  sometimes  appear  to  do  good.  Opium  is  with  some  a  very 
favourite  remedy,  but  in  most  of  the  cases  in  which  it  has  been  givai 
ttie  diet  has  been  altered  as  well,  so  that,  with  regard  to  this  and  many 
other  remedies,  it  is  im[H>ssible  to  say  how  far  llic  benefit  has  resulted 
from  the  remedy,  or  has  1>een  due  to  the  diet  Of  all  the  retnetUes  [ 
have  tried,  the  old  tincture  of  sesquichloride  of  iron  has,  I  think,  been 
of  the  most  use.  I  give  from  ten  minims  to  half  a  drachm,  two  or 
three  times  a-day,  in  infusion  of  quassia,  and  make  the  patient  con- 
tinue taking  the  medicine  for  months.  Under  its  use,  1  have  found  in 
many  cases  that  the  strength  has  improved,  and  the  patient  has  gained 
in  weight.  Sulphate  of  zinc  has  beeu  recommended.  Hydrocyanic  acid 
is  valuable  in  cases  when  there  is  any  irritability  of  stomach.  Cod- 
liver  oil  is  very  serviceable  in  «oine  case*. 

Sugar  has  been  given  in  Urge  fju.inlity  in  diabetes,  and,  as  wotUd  be 
supposed,  has  been  found  worse  than  useless. 

Alkalies  have  been  administered  without  decided  bcneliL     I  have 
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given  large  doses  of  liquor  potassx  {^ij  per  dicm)  without  any  alteration 
in  the  quantity  or  density  of  the  urine.  Vichy  water  is  a  very  favourite 
remedy  with  some,  and  this  and  other  alkaline  waters  arc  exceedingly 
grateful  to  the  patient  For  this  reason  the)-  may  always  be  ordered, 
but  I  doubt  if  any  real  effect  is  produced  upon  the  disease  by  their  use. 

Jtaina  and  PtfistH  have  been  given  in  diabetes.  Dr.  James  Gray 
("Glasgow  Medical  Journal,"  vol.  IV)  staies  that,  of  twenty-eight 
persons  treated  by  rennet,  seven  "completely  recovered,"  but  they  were 
also  placed  upon  a  restricted  diet.  Dr.  Roberts  tried  rennet,  but 
although  the  patient  improved  while  uking  it,  he  improved  <]witc  as 
rapidly  before  he  commenced  taking  this  remedy.  ("  Brit  Med.  Joum.," 
Nov.  ij,  1860.)  According  to  Lcubuschcr,  the  quantity  of  urea, 
chloride  of  sodium,  and  sugar  were  increased  by  Ihc  administration  of 
pepsin,  and  Dr.  Parkcs  atso  found  that  this  substance  increased  the 
sugar.  On  the  contrary-,  in  one  case  in  which  I  tried  it,  benefit  resulted, 
but  then  there  was  some  dyspepsia,  and  1  thought  that  the  diet  was 
imperfectly  assimilated  In  a  very  bad  case  of  diabetes  jicpsin  is  of 
little  use,  but  in  various  conditions  in  which  the  digestive  power  of  tlic 
stomach  is  impaired,  either  temporarily  or  permanently  in  any  disease, 
it  is  a  most  valuable  remedy.  Really  good  pepsin  has  not  yet  been 
fairly  tried.  The  method  of  preparing  pepsin  is  given  in  page  86.  The 
powdered  pepsin  may  be  kept  in  a  well -stoppered  bottle  for  three 
years  without  its  active  powers  being  in  any  way  impaired.  Four 
fifths  of  a  grain  with  ten  drops  of  dilute  hydrochloric  acid  and  aii 
ounce  of  water  dissolve  100  grains  of  hard-boiled  white  of  egg. 
("Archives  of  Medicine,"  1856,  vol.  I,  pp.  269,  316.)  tt  is  prepared 
by  Messrs.  Bullork  &  Reynolds,  and  costs  a  shilling  a  dradim,  which 
lasy  be  divideil  into  fifteen  or  twenty  doses. 

ALKAPTON. 

Bodecker  has  found  in  the  urine  of  a  patient  a  substance  which 
possesses  many  of  the  reactions  of  sugar.  This  is  termed  alkaptOTi, 
It  is  of  a  pale  yellow  colour,  and  docs  not  crystallise.  It  contains  a 
large  fiuanttty  of  nitrogen.  It  reduces  copper,  like  sugar,  but  does  not 
reduce  oxide  of  bismuth,  nor  is  fcrracntalion  excited  in  it  by  yeast. 
Urine  containing  it  becomes  of  a  brown  colour  upon  exposure  to  the 
air,  if  an  alkali  be  present,  without  the  application  of  hcaL  lliis  change 
occurs  if  potash  lie  adilal.  Su^ar  and  potash  clunge  colour  only  when 
the  solution  is  boiled. 

Aikapton  was  separated  by  Bodecker  from  the  urine  by  the  following 
process : — .Vftcr  precipitation  with  accUtc  of  lead,  the  mixture  was 
filtered,  and  the  solution  mixed  with  tribasic  acetate  of  lead,  avoiding 
excess.    The  precipitate  was  washed,  suspended  in  water,  and  decom- 
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posed  by  sulphuretted  hydrogen.  The  solution  filtered  from  the  saT- 
phurct  of  lead  was  evaporated  to  dryness  over  the  water  bath,  and  the 
residue  extracteti  with  ether.  The  alkapton  remained  after  the  ether 
had  eraporated.  (Biidecker :  "  Zeitschrtft  f.  rat  Med."  VII,  128 ;  "  Ann. 
Ch.  Phann,,"  JaiL  1861 ;  Bowman's  "Medical  Chemistry"  edited  by 
Prof.  Bloxam,  p.  51.)  Alkapton  was  found  in  the  urine  of  an  infant  by 
Dr.  Johnson,  hi;*  atteniion  being  called  to  it  by  the  brown  stains  on  the 
litien  (quoted  m  Bowman's  "  Med.  Chcm.,"  by  Bloxam,  p.  52). 

LEUCINE. 

i.cucine  (CtiHuNO.)  occasionally  occurs  as  a  deposit  from  the 
urine  ;  but  more  generally  it  is  held  in  solution,  and  can  only  be  obtained 
by  concentration  of  the  fluid,  when  it  crystallises  out  in  the  form  of 
.small  spherules,  which  are  composed  of  acicular  crystals  which  radiate 
from  a  common  centre.  This  substance  has  of  late  been  found  in 
many  of  the  solids  and  fluids  of  the  animal  body.  It  is  not  very  soluble 
in  water  (one  part  in  twcnt>--3even),  but  more  so  in  alcohol.  It  crystal- 
lises from  aqueous  solutions,  for  the  most  part  m  spherical  masses,  which 
e.'ihibit  a  radiated  arrangement.  From  alcohol,  leucine  Is  deposited  in 
the  fonii  of  pearly  scales,  somewhat  resembling  diolesterine  ;  but  these 
are  composed  of  small  spherules.  Dry  leucine  can  be  sublimed  with- 
out change.  Leucine  lus  been  found  in  the  saliva,  pancreatic  juice, 
and  in  the  pulmonary  tissue  of  the  ox  (Cloetla,  "Chemical  Gajetic," 
185G,  p.  6t).  Frerichs  and  Stadcltr  havedcteclcd  leucine  in  the  blood, 
urine,  and  bile  of  patients  suffering  from  typhus,  small-pox,  and  other 
exanthemata.  Dr.  Thudichura  found  leucine  in  the  urine  of  a  man 
whose  liver  yielded  a  large  quantity  of  it  ("Treatise  on  the  Pathology 
of  tlie  Urine,"  185S).  It  was  obuincd  by  contenlraiing  the  uiine. 
This  substance  is  probably  formed  in  ilie  liver.  In  certain  diseases,  it 
is  to  be  detected  in  very  considerable  quantity.  Crystals  of  Icudoe 
may  often  be  seen  in  sections  of  livers  of  patients  who  have  died  of 
jaundice.  It  is  said  to  occur  cspccidly  in  the  urine  of  patients  suffeiiDg 
from  acute  yellow  atrophy  of  the  Hver.  I  have  detected  leucine  in  the 
urine  in  many  cases  of  chronic  wasting  of  the  li%'er  accompanied  with 
jaundice,  and  have  obtained  it  Irom  the  tissue  of  the  kidney.    See 

pi.  vn,  fig.  52,  p.  17. 

No  satisfactory  tests  for  leucine  arc  yet  known.  If  it  can  be  obtained 
pretty  pure  by  rqieated  recrystalli-salion,  the  dry  leucine  nuy  be  sub- 
limed. The  sublimate,  composed  of  aggregations  of  rhombic  plates, 
could  not  be  mistaken  for  an>'thing  else.  Urate  of  soda  and  many  other 
substances  cryslallise  in  spherical  globules,  like  leucine.  Crystals  of 
this  form,  however,  which  are  soluble  in  alcohol,  and  again  crystallise  in 
spherules  from  an  aqueous  solurion,  can  hardly  be  anything  but  leucine. 

0/  ObtainiHg  Crptah  of  Lau'ine  from  the  Ww,— The  extractive 
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matters  often  iuteifcTt  with  the  ctystallisation  of  'the  leucine  from  urine, 
and  the  concentrated  extract  often  remains  for  da)'s  without  nnder^otng 
any  change.  Krerichs  ("Klinik  dcr  Lcberkrankheiten,"  Band  I,  s.  an) 
rccomtnends  tha.t  the  concentrated  urine  should  be  digested  for  sotne 
time  Willi  cold  absolute  alcohol  By  this  means,  the  extractive  matters 
are  gradually  dissolved  ouL  The  residue  is  th«o  to  be  treated  with 
boiling  sptriu  of  wine  ;  and  leucine  crystallises  out  as  this  solution  cools. 
It  may  be  purified  by  recrystallisatioTL  The  extractive  matter  may  be 
in  great  part  separated  by  precipitation  with  acetate  of  lead.  If  much 
leucine  is  present  it  cr)-atalliscs  if  the  urine  be  concentrated.  Crystals 
of  leucine  are  represented  In  "  Illustrations  of  Urine,"  pL  XII,  figs.  3 
and  4.  The  crystals  at  a  were  crystaJhsed  from  water.  The  rest  were 
obtained  from  au  alcohohc  suluiioo. 


TVROSISB. 

TjTMine  (CitWiiXOet  has  been  detected  in  the  urine  of  typhus  fever 
by  French^  and  Stadeler.  Like  leucine,  it  is  probably  produced  in  the 
liver.  It  has  been  detected  in  this  organ  by  Frerichs,  Dr.  Thudichum, 
and  many  other  obsen-ers.  It  has  been  extracted  from  se^'eral  animal 
fiuids.  Tyrosine  crystallises  in  long  white  needles,  and  is  very  slightly 
soluble  in  cold  water.  Crystals  of  t>Tosine  are  represented  in  "  Illustra- 
tions of  Urine."  pL  XII,  fig.  5.  It  is  dissolved  by  boiling  water, 
alcohol,  ether,  the  mineral  acids,  and  alkalies.  It  may  be  prepared  by 
boiling  horn,  fcathcni,  or  hair,  with  dilute  sulphuric  acid,  for  forty  hours. 
The  dark  brown  liquid  Is  to  be  made  alkaline  with  milk  of  lime,  warmed, 
and  then  filtered.  Sulphuric  acid  is  added  to  neutralisation,  and 
crystals  arc  deposited  upon  evaporating  the  liquid.  A  very  delicate 
lest  for  this  substance  has  been  proposed  by  Iloflfman.  A  solution 
of  mercuric  nitrate,  nearly  neutral,  is  to  be  treated  with  the  solution 
suspected  to  contain  tyrosine.  If  this  body  be  present,  a  reddish  pre- 
cipitate is  produced,  and  the  supernatant  fluid  is  of  a  very  dark  rose 
colour.  Frerichs  tests  for  t)Tosinc  as  follows : — The  matter  sup- 
posed to  be  tyrosine  is  mixed  with  sulphuric  acid  in  a  small  cajisule. 
After  the  lapse  of  half  an  hour  water  is  added.  The  solution  is  then 
boiled,  and  excess  of  carbonate  of  lime  added.  To  the  filtered  solu- 
tion a  few  drops  of  a  solution  of  perchloride  of  iron  which  is  free  from 
acid  are  added.  A  dark  purple  colour  is  produced  if  tyrosine  is  present. 
In  order  to  obtain  tyrosine  from  urine  it  is  necessary  lo  add  a  solution 
of  acetate  of  lead  until  a  precipitate  is  no  longer  produced.  Sulphu- 
retted hydrogen  is  passed  through  the  filtered  liquid.  The  sulphuret  of 
lead  being  separated  by  filtration,  the  clear  solution  may  be  concen- 
trated by  evaporation,  when  ijTosine,  if  present,  will  crystallise  out 
Tyrosine  crystallises  in  long  white  needleai,  whidi  are  aggr^ted  to 
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fonn  brush-Iilcc  masses.  De  la  Rue  found  tyrosine  in  the  cochiaeal 
insect  This  is  doubtless  one  of  the  substances  resulting  from  the 
disintegration  of  albuminous  matters.  T  have  found  it  in  consider* 
able  quantity  in  urine  which  contained  much  uric  acid,  ami  had  been 
left  to  stand  in  a  warm  place  for  many  weeks. 

I<eucinc  and  tyrosine  have  been  detected  by  Dr.  Harley  in  the 
urine  of  a  dog  four  days  after  dog's  bile  had  been  injected  under  the 
skin. 

TXOSITE. 

lanttc  (CiiH„Oi:-|-4ao>  was  discovered  by  Scherer  in  the  juice  of 
muscle,  after  the  creatine  and  creatinine  had  been  separated.  It  is 
termed  muscle  sugar,  and  may  be  obtained  in  the  form  of  colourless 
prismatic  rrj-stals.  which  arc  efflorescent.  Crystals  of  inosite  are  repre- 
sented in  *'  Illustrations  of  Urine,"  p.  140,  pi.  VI,  fig.  5.  Inosite  does  not 
reduce  the  oxide  of  copper  to  the  state  of  suboxide,  as  is  the  case  with 
diabetic  sugar  and  gr^ic  sugar.  It  tastes  sweet,  and  has  the  some  com- 
position as  the  latter  substance.  Inosile  may  be  delected  by  evapora- 
tion nearly  to  dryness  in  a  platinum  basin,  when,  if  a  little  ammonia 
and  chloride  of  calcium  be  added,  a  rose  colour  is  produced,  especially 
if  the  mixture  be  again  con«rntrated  by  evaporation. 

Cloetta  has  found  inosite  in  the  urine  in  Ilright's  disease,  but  has 
failed  to  detect  it  in  the  healthy  secretion.  He  has  discovered  il  in 
the  lungs,  liver,  spleen,  and  kidneys.  The  lungs  also  contain  traces 
of  uric  acid,  taiuine,  and  leucine.  M.  Hohl  has  lately  recorded  a 
case  of  diabetes  in  which  a  large  quantity  of  inosite  was  obtained  from 
the  urine  ("  Gazette  Hebd.  de  M&L  et  de  Chir.,"  1859,  p.  33 1  j  "  Journal 
de  la  Physiologic,"  No.  VI.  p.  344).  In  this  case,  the  proportion  of 
sugar  gradually  diminished,  and  at  the  same  Hmc  the  quantity  of  urea 
excreted  became  less,  while  the  inosite  gradtaally  increased  in  amount 
until  upwards  of  Ikrfe  hundred  grains  of  this  siibstincc  were  passed  in 
the  twenty-four  hours.  This  observation  is  one  of  great  interest  in  con- 
nection with  the  pathology  of  diabetes. 

ACETONE, 

Acetone  (CtR.*,). — Dr.  Petters,  at  the  sngResiion  of  Dr.  Lerch,  of 

Prague,  sought  for  acetone  in  the  urine  in  a  case  of  diabetes,  and  dis- 
covered it  both  in  the  blood  and  urine  (*'  Vierteljahrsch.  lur  die  Pract 
Heilkunde,"  Prag.  1857,  vol.  LV,  p.  81).  The  peculiar  smell  of 
diabetic  urine  is  to  be  attributed  to  the  presence  of  acetone,  according 
to  this  observer. 

CYSTtNE. 

Cn*ine  (r«Ht?iSiO|)  is  found  in  a  state  of  solution  in  the  urine  in 
some  cases,  although  it  more  usually  occurs  as  a  deposit    Wc  shall, 
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therefore,  consider  U  more  particularly  under  the  head  of  urinary 
deposits.  Julius  MuIIer  ("Archiv  dcr  Pharmacie")  obtained  some 
urine  ftxjm  a  boy  6i  years  of  age,  which  contained  cystine  in  solution. 
The  urine  was  alkaline.  The  cystine  was  precipitated  in  the  crystalline 
form  by  the  addition  of  excess  of  acetic  acid.  Thoel  mentions  the 
occurrence  of  cystine  in  the  urine  of  many  members  of  the  some 
family  {Liebig  and  Wohler's  "Annalen,"  1856).  CrystaJs  of  cystine 
arc  represented  iu  "  II lustration s  of  Urine,"  pi.  XIl,  fig.  6.  See  also 
"  illustrations  of  Urinary  Dci»sits"  in  Part  IV, 

Taurine  (c.itiNa^fl)  has  been  found  in  the  urine  of  jaundice. 

AUatiurin  ,(C,H.7(|Vt>  has  never  been  detected  in  human  unne,  but 
it  was  present  in  the  urine  of  a  dog  into  whose  lungs  oil  had  been 
injected  by  Frerichs  and  Stiidcler.  It  may,  perhaps,  exist  in  the  itrinc 
of  young  children  (Parkes),  It  is  alwaj-s  present  in  the  urine  of  calves 
while  sucking,  but  afterwards  it  is  replaced  by  hippuric  acid. 

fiaaiilii,  sartuMln.  and  Kjmar^nlc  AcM  (the  peculiar  acid  of  the 
urine  of  the  dog),  have  never  been  pouitivcly  detected  in  the  urine  of 
roan  (Parkes). 

■Tpoxaniua  (Ci^ntNtS:).  or  sarkine,  is  found  with  xanthine.  It 
has  been  detected  by  Scherer  in  the  urine  in  leucocythemia. 

X  have  ventured  to  occupy  some  time  in  the  consideration  of  the 
characters  of  certain  substances  the  presence  of  which  in  urine  has  only 
%'er}'  recently  been  demonstrated.  Probably,  when  llie  various  materials 
removed  in  this  excretion  shall  have  been  more  thoioughly  investigated, 
and  when  wc  know  more  relating  to  the  precise  conditioni>  under  which 
they  are  formed  in  the  animal  economy,  the  treatment  of  many  diseases 
will  be  placed  on  a  sounder  basis,  and  wc  shall  be  able  to  relieve 
sufferings  and  prevent  the  progress  of  morbid  changes  over  which  we 
have  now  very  little  control.  It  is  true,  there  are  some  who  consider 
all  this  mmute  scniiiny  and  scientific  investigation  to  be  useless,  or  at 
least  unnecessary  and  unpractical,  but  it  is  difficult  to  understand  bow 
any  one  who  has  properly  studied  his  profession  can  hold  such  an 
opinion,  for  is  it  not  obvious  that  the  more  minutely  our  investigation 
of  diseased  processes  is  carried  out,  the  more  wc  shall  know  about 
them,  and  the  better  able  shall  we  be  to  suggest  plans  of  ticatmcnt  to 
combat  the  abnomaal  changes?  That  scientific  work  will  ultimately 
lead  to  great  practical  results  in  treatment  is  certain ;  and  cvcr>"  one 
must  feel  that  time  devoted  to  original  research  is  most  usefully  and 
advantageously  spent 
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PART  IV. 
URINE  IN  DISEASE  AND  ITS  EXAMINATION. 


THE  UlCROSCUPICAL  EXAMINATION   OF  UKINE — OP  THE  VARIOUS 
URINARY  DUfOfillS — Of  CALCULOUS  UISORDUIS. 

The  examination  of  urinaiy  deposits  is  a  subject  of  the  greatest  im- 
porlanct:,  and  the  advantages  derived  ftom  it  arc  so  generally  admitted 
that  I  need  scarce!)'  refer  to  its  value  in  assisting  us  lo  form  a  diagnosis 
in  many  cases  of  disea^e.  Within  tlie  last  fifteen  or  twenty  years,  the 
methods  of  investigating  urinary  deposits  have  been  much  simplified, 
and  the  results  obtained  by  the  conjoint  use  of  the  microscoiie  and 
chemical  analysis  have  been  so  accurate  and  decided,  that  the  nature  of 
the  greater  number  of  dejiosits  lias  been  definitely  determined. 

^Vhen  the  student  commences  to  examine  urtnoiy  deposits  for  the 
first  lime,  he  will  doubtlesi  meet  with  many  difficulties;  and  in  some 
specimens  which  he  examines,  he  will  perhaps  discovei  no  deposit 
whatoer;  whilst  in  other  cases  the  whole  field  of  the  microscope 
is  seen  to  be  occupied  by  substances  of  various  sliapes  and  colours,  the 
nature  of  which  he  will  be  unable  tu  ascertain.  Many  of  the  substances 
•which  lead  to  this  difficulty  have  obtained  entrance  into  the  urine  acci- 
dentally ;  and  the  observer  should  therefore  be  warned  against  mistakes 
easily  made,  which  are  serious,  and  may  bring  great  discredit  upon  his 
powers  of  observation.  Portions  of  hair  have  been  mistaken  for  casts  of  the 
renal  tubes;  siarch-graimles  for  cells;  vegetable  hairs  for  nerve  fibres; 
casts  for  the  basement  membrane  of  the  uriniferous  tubes;  and  many 
other  substances  of  extraneous  origin,  such  as  small  portions  of  woody 
fibre,  pieces  of  feathers,  wool,  cotton,  fi:c.,  often  take  the  form  of  some 
of  the  urinary  deposits,  and  to  a  certaia  extent  resemble  tlie  drawings 
given  of  them  in  their  general  apjiearance,  so  as  to  mislead  the  student 
in  his  inferences,  and  retard  his  progress  in  investigation, 

C*llcrtins  firinc  for  Mlrrooroplcal  ExHmluKtlon. — Urine,  whidi  IS 
to  be  submitted  to  examination,  should  be  collected  in  considerable 
quaiuity,  in  order  to  obt^un  sufiicient  uf  the  depcsii  for  examination.  In 
many  instances,  the  amount  of  sediment,  even  from  a  pint  of  urine,  is 
so  small  that,  without  great  care  in  collecting,  it  may  be  altogether 
paued  over.    The  amount  of  deposit  ftou  a  measured  quantity  of 
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unnc  should  always  be  roughly  noted.  The  space  occupied  by  the 
deposit  may  be  cMnpared  with  the  total  bulk  of  the  SutU,  and  we  may 
say  tlie  dqx>sit  occupies  a  fifth,  n  fourth,  half  the  bulk  of  the  urine,  &c. 

Bottles  uied  for  carrying  specimens  of  urine  should  be  made  of 
white  glass,  with  tolerably  wide  mouths,  and  capable  of  holding  at  least 
four  ounces ;  but  if  the  sediment  only  of  the  nrine  is  required,  the  clear 
supernatant  fluid  m.iylie  pourwl  off,  aflcr  the  urine  has  been  allowed  to 
stand  for  severnl  hours,  anil  the  renaaining  deposit  may  then  be  poured 
into  small  bottles  of  an  ounce  capacity,  or  even  less.  Tlie  only  ob> 
jection  to  this  latter  luode  of  collecting  urine  h,  that  no  estimate  of  the 
aflw«w/of  sediment  deposited  byagiven  quantity  of  urine  can  be  formed. 
The  bottles  may  be  arranged  in  a  case  capable  of  containing  two,  four, 
or  six.  They  may  be  obtained  of  Messrs.  Weiss,  in  the  Strand ;  Mr. 
Highley,  Portland  Street,  W. ;  Mr,  Matthews,  near  King's  College 
Hospital ;  and  other  instrument  makers. 

rtrta*  when  tbe  Vrtae  tlioaUl  ta  examine*. — In  all  cases  the  urine 
should,  if  possible,  be  examined  within  a  few  houra  aAer  its  secretion ; 
and,  in  many  instances,  it  is  important  to  institute  a  second  examination 
after  it  has  been  allowed  to  stand  for  twenty-four  houre  or  longer.  Some 
specimens  of  urine  pass  into  decomposition  within  a  very  short  lime 
after  they  have  escaped  from  the  bladder ;  or  the  urine  may  be  actually 
decomposed  when  drawn  from  tlie  bladder.  Under  these  circum- 
5<tances,  we  should  expect  to  find  the  secretion  highly  alkaline,  having  a 
strongly  ammoniaca!  odour,  and  containing  cr)-sials  of  triple  phosphate, 
with  granules  of  earthy  phosphate ;  and  upon  careftilly  focussing,  nu- 
merous \Tbrioncs  may  generally  be  observed.  In  other  instances,  the 
urine  does  not  appear  to  undergo  decomposition  for  a  considerable 
period,  and  may  be  found  clear,  aud  without  any  deposit,  even  for  weeks 
after  it  has  been  passed. 

In  those  cases  in  which  utif  ofitt  or  oaaAetfra/ frysfa/s  of  oxalate  0/ 
lime  are  present,  the  deposit  increases  in  quantity  after  the  urine  has 
stood  for  some  time.  These  salu  arc  frequently  not  to  be  discovered 
in  urine  immediately  after  it  is  passed,  but  make  their  appearance  in  the 
course  of  a  few  hours.  The  deposition  of  uric  acid  is  said  by  Scherer 
to  depend  U[mn  a  kind  of  acid  fermcntation. 

In  order  to  obtain  sufficient  of  the  deposit  from  a  specimen  of  urine 
for  microscopical  examination,  we  must  place  a  certain  quantity  of  the 
Suid  in  a  conical  glass,  in  which  it  must  be  permitted  to  rirmain  for  a  suffi- 
cient time  to  allow  tlie  dcjKJsit  to  subside  into  tlic  lower  pan,  pi.  1,  p.  92. 

bcbbotr]  9t  me  DeiN»lt  (Tm  tbe  Vcmci  conialnliiB  It. — In  order 
to  remove  the  deposit  from  the  lower  part  of  the  vessel  in  which  it  has 
subsided,  the  upper  end  of  tlie  pipette  is  to  be  firmly  closed  with  the 
forefinger,  the  tube  being  held  by  the  thumb  and  middle  finger.  Kext, 
the  lower  extremity  is  to  be  plunged  down  to  the  bottom  of  the  deposit 
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The  forefinger  may  now  be  raised  very  sHghily,  Ijut  nol  completely 
removed,  .ind  a  few  drops  of  Ihc  fluid  with  the  deposit  slowly  pass  up  inio 
the  tube,  "Apparatus'  pi.  I,  fig.  i.  \X'hen  a  sufficient  quantity  for  exami- 
nation ha.1  entered,  the  forefinger  is  again  pressed  firmly  upon  the  upper 
opening,  and  llie  pipette  carefully  removed.  A  certain  quantity  of  the 
deposit  is  now  allowed  to  flow  from  the  pipette  on  to  the  glass  slide  or 
cell,  by  gently  raising  the  forefinger  from  the  top.  U  is  then  covered 
with  the  thin  glass  cover,  and  subjected  to  cxamirtation  in  the  usual 
way.  Dr.  Venablcs  recommends  that  the  deposit  should  be  obtained 
by  inverting  a  corked  tube  into  which  the  urine  has  been  previously 
poured.  A  small  quantity  of  the  deposit  adheres  to  the  cork,  and  may  be 
removed  to  a  glass  slide.  The  pipette  is,  howe%'er,  the  more  efficient,  and 
by  its  use  the  deposit  may  be  separated  from  a  very  large  quanlity  of  urine. 

O/CoUedinga  very  small  QuantU)/  of  a  Deposit /rem  a  JFlnid. — When 
tlie  quantity  of  deposit  is  very  snull,  the  following  plan  will  be  found  of 
practical  utility.  After  allowing  the  lower  part  of  the  fluid,  which  has 
been  standing,  to  flow  into  llie  pipette,  as  above  described,  and  removing 
it  in  the  usu-nJ  manner,  the  finger  is  appli<.-d  to  the  opening,  in  order  to 
prevent  the  escape  of  fluid  when  the  upper  orifice  is  opened  by  the 
removal  of  the  finger.  The  upper  opening  is  then  carefully  closed 
with  a  pieec  of  cork.  Upon  now  removing  ihc  finger  from  the  lower 
orifice,  ilie  lluid  will  not  run  out.  A  gla.ss  slide  is  [jlaced  under  the 
pipette,  which  is  allowed  to  rest  upon  it  for  a  short  time.  It  may  be 
suspended  with  a  piece  of  string,  or  .supported  by  the  little  retort  stand. 
Any  traces  of  deposit  will  subside  to  the  lower  [uirl  of  the  fluid,  and  must 
of  necessity  be  collected  in  a  small  drop  upon  the  glass  slide,  which  may 
be  removed  and  examined  in  the  usual  way. 

Another  plan  is  to  place  the  fluid,  with  the  deposit  removed  by  the 
pipette,  in  a  narrow  tube,  closed  at  one  end,  the  bore  of  which  is  rather 
less  than  a  quarter  of  an  inch  in  diameter.  This  may  be  inverted  on  a 
glass  slide,  and  kept  in  this  position  with  a  broad  elastic  India-rubber 
band.  The  deposit,  with  a  drop  or  two  of  fluid,  im'U  fall  upon  the  slide, 
but  the  escape  of  a  further  quantity  of  fluid  is  prevented  by  the  nature 
of  the  anaagcment,  which  will  be  understood  by  reference  to  'Appara- 
tus' p.  gj.  pi.  IV,  fig.  2,2. 

■avnlfflnc  Powrn  reqalrcd  In  tne  Esunlnailnn  nf  me  rrlne. — 
Urinary  deposits  require  to  be  examioed  with  diflerent  magnifyuig 
power*.  The  objectives  most  frequently  used  are  the  inch  and  the 
quarter  of  an  inch.  The  former  magnifies  about  40  diameters  (X40); 
the  latter  fi-om  200  to  sac  ( x  200,  x  220).  Large  cr)-slals  of  uric  acid 
may  be  readily  distinguished  by  the  former,  but  crystals  of  this  substance 
arc  sometimes  so  minute  that  it  is  absolutely  necessary  to  use  high 
powers.  Octahcdra  of  oxalate  of  lime  are  frequently  so  small  that  they 
cannot  be  seen  with  any  power  lower  than  a  quarter;  and,  in  order  to 
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bring  ouL  the  furm  of  the  crystoJs,  even  higher  object  glasses  than  this 
are  sometimes  oecessar)-.  Spermatozoa  may  be  seen  vciih  a  ([uartcTj  but 
tbey  then  appear  very  minute.  In  these  coses,  an  eightli  of  an  inch 
object  glasj,  which  magnifieis  about  400  diaraetcTs  (  X  400),  will  be  of 
advantage.  The  ca.sls  of  the  lubes,  epithelium,  aod  the  great  majority 
of  urinary  deposits,  can,  however,  be  very  satisfactorily  demonstrated 
with  a  quarter  of  an  inch  object  glass. 

Some  deposits,  the  nature  of  which  is  doubtful,  must  be  subjected  to 
examination  in  fluids  jxisscssing  different  refractive  jiowcrs,  such  as  water, 
serutn,  mucilage,  glycerine,  turpentine,  Canada  balsam,  &c. 

or  tke  ctbemeKl  EsMttlnuton  sf  Drlnarr  DriwMita. — In  the  inves- 
tigation uf  lliose  deposits  whiLh  are  prone  tu  a^Hunie  very  various  and 
widely  dilTereni  forms,  such  as  uric  acid,  ii  will  often  be  necessary  to 
apply  some  simple  chemical  tests,  before  the  nature  of  the  substance 
under  examination  can  be  positively  ascertained. 

Suppose,  for  instance,  a  deposit  which  is  found,  upon  microscopical 
examination,  not  to  possess  any  characteristic  form,  be  sui^pccted  to 
consist  of  uric  acid,  or  of  an  alkaline  nrate,  it  is  only  necessary  to  add  a 
drop  of  solution  of  potash,  which  would  dissolve  it,  and  then  excess  of 
acetic  aKi<l,  to  obtain  tlie  crystals  of  uric  acid  in  their  well  known  rhom- 
boidat  fonn.  Other  chemical  tests  which  should  be  considered  necessary 
may  be  applied  afterwards. 

When  it  is  requisite  to  resort  to  chemical  reagents,  a  drop  of  the 
test-solution  is  to  be  added  to  the  deposit,  which  is  placed  in  the  cell,  or 
upon  the  glass  slide.  The  little  bottles  described  in  p.  97  will  be  found 
most  convenient  for  this  purpose.  If  nccc!isary,  heat  may  be  applied  to 
the  slip  of  gla-ss  by  a  spirit-lamp,  and,  with  a  little  practice,  the  student 
will  soon  be  able  to  perform  a  qualitative  analysis  of  a  few  drops  of  urine, 
or  of  a  very  small  portion  of  a  {lejio^il- 

KxaiulnAiloii  •(  tbe  Deposit  In  lite  nicroHcoiw. — Tlie  drop  of  urine, 
with  the  {lc|)Osit,  is  to  be  placed  in  a  thin  glass  cell,  or  in  one  of  the 
animalcule  cages,  pi.  lit,  fig.  33,  p.  96.  'iTiese  insliuraents  will  be  found 
convenient  for  examining  urinary  deposits,  as  a  stratum  of  liuid  of  any 
degree  of  thickness  can  be  very  readily  obtained.  A  simple  form  of  com- 
pressorium  may  be  also  conveniently  used  for  the  euminaiion  of  urinary 
deposits. 

Various  parts  of  the  specimen  arc  to  be  brought  into  the  fi  eld  of  the 
microscope.  It  is  better  to  examine  the  object  as  regularly  as  possible, 
commencing  on  one  siile,  and  moving  it  up  and  down,  until  the  whole  has 
been  traversed.  After  one  specimen  has  been  examined,  and  tJie  nature 
of  its  contents  noted,  anotlier  may  be  treated  in  a  similar  manner.  Spe- 
cimens should  be  taken  from  the  deposit  at  different  levels,  for  while 
some  substances  soon  sink  to  the  bottom,  others  arc  buoyed  up,  as  it 
were,  cither  by  the  small  quantity  of  mucus  which  the  urine  contains, 
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as  is  the  case  with  small  crystals  of  oxalate  of  lime,  or  by  the  flocculcnt 
nature  of  the  deposit  itself. 

As  each  part  of  the  deposit  Is  brought  under  the  field  of  the  micro- 
scope the  observer  should  endeavour  to  recognise  ever>*  object  as  it 
passes  under  his  view.  This,  however,  will  for  some  time  be  found  a 
matter  of  considerable  difficulty,  arising  partly  from  the  number  of 
de]>05its  which  commonly  occur  togctlier,  aud  partly  from  the  very 
various  forms  which  many  of  these  substances  assume,  but  chiefly,  I 
believe,  from  tlie  great  number  of  things  present  accidentally,  which  are 
found  in  almost  every  specimen  of  urine,  and  especially  in  urine  obtained 
from  the  wards  of  a  hospital,  upon  which  the  first  microscopical  obser- 
vations are  usually  made.  Accurate  copies  of  the  different  urinary 
deposits,  drawn  on  wood,  with  the  aid  of  the  glass  reflector,  are  repre- 
sented in  the  succeeiling  "  Illustrations  of  Urinar>'  Deposits." 

I  cannot  too  strongly  rctomracnd  the  observer  to  sketch  the 
appearances  of  the  different  objects  which  come  under  his  notice,  for  he 
will,  by  so  doing,  become  familiar  with  the  characters  of  luinary  depoMts 
much  more  quickly  than  if  he  merely  instituted  a  hasty  and  imperfect 
examination.  The  methods  of  obtaining  sketches  of  the  exact  sise  of 
the  image  in  the  microscope,  are  described  in  "  How  to  Work  with  the 
Microscope."  Av  also  p.  97,  and  "  Microscofrtcal  Apparatus,''  pi.  Ill, 
fig.  »6,  of  the  present  work. 

ON  THE  PRESERVATION  OF  URtNARV  DEPOSITS  AS  PERMANENT 

MICROSCOPIC  OBJECTS. 

A  desire  has  been  generally  expressed  that  a  series  of  the  most  im- 
portant urinary  deposits  should  be  kept  for  sale,  so  that  practitioners 
might  have  an  op[>ortunity  of  readily  obtaining  named  specimens,  with 
which  the  depoats  that  from  time  to  time  (all  under  notice  might  be 
compared,  and  their  nature  recognised.  Persons  who  prepare  and  sell 
microscopic  objects  have  experienced  great  difficulty  in  preserving 
urinaiy  deposits  satisfactorily ;  and  many  specimens  which  have  been 
pim:liascd  have  been  found  to  lose  their  characters  after  a  few  momhs, 
and  have  soon  become  quite  useless  objects.  Feeling  strongly  the  real 
practical  value  of  preparations  of  Uiis  kind,  it  seems  to  me  very  desirable 
that  a  few  rules  with  regard  to  the  preservation  of  uiitiarj'  deposits  should 
be  laid  down  ;  and  I  therefore  propose  to  allude  briefly  to  the  different 
plans  which  I  have  found  to  succeed  best.  I  hope  that,  shordy,  there 
win  be  no  difficulty  in  obtaining  scries  of  well-mounted  and  illustrative 
specimens.*    At  the  same  time,  any  one  attending  hospital  practice, 

•  Spcdmens  or  nrinuy  depMJls  may  be  oblaincd  of  Mcusn;.  Smiih  and  Bcclc, 
Coleman  fitreet.  City;  Mr.  Itakcr.  Holbom  ;  Mr.  Tennant,  149,  Straiid  ;  Mr.  Wfaeeler, 
48.  Tollinfiton  Ra-vd,  Holloway,  .\.  ;  and  Mr.  Matthew*,  wirgical  in*trwnirot  maimer, 
Corey  Street,  Lincoln'^  Inn  FidiU 
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who  lus  a  little  time  at  his  disposa],  can,  without  much  trouble,  prepaie 
.  such  preparations  for  himself. 

The  rliffcrcnt  chamcten  of  urinary  deposits  require  different  plans 
of  preservation.  It  is,  therefore,  desirable  to  consider  the  general  nature 
of  the  deposit  before  we  attempt  to  preserve  it  Some  deposits  may  be 
preserved  dry,  others  may  be  mounted  in  Canada-  baham.  A  ceruin 
niunber  eidiibil  their  Lharaclere  verj-  well  if  preserved  in  g/yeavu,  while 
many  can  only  be  kept  in  certain  a^uetms _^uiih. 

Ot  ptactDir  the  Drpoilt  In  ilie  Prc««rvat]f«  rtuld. — After  the  deposit 
has  been  allowed  to  settle  in  a  conical  glass,  the  supernatant  (luid  is  to 
be  poured  off;  and  if  it  is  to  be  mounted  in  fluid,  a  quantity  of  the  pre- 
scr>-ative  solution,  equal  in  bulk  to  the  urine  and  deposit  that  remain, 
is  to  be  added.  After  the  deposit  has  again  settled,  the  fluid  is  to  be 
poured  off  and  replaced  with  an  equal  ponion  of  fresh  preservative 
solution.  In  lhi.s  way  the  deposit  is  washed  clean,  and  properly  im- 
pregnated with  the  ])rt:ser\'3tive  fluitL 

When  preparations  are  to  be  preser>'e<l  in  a  fluid  medium,  a  small 
shallow  water-tight  cell  is  to  be  used.  The  specimen  and  its  preser\'auve 
fluid  being  placed  in  the  cell,  the  thin  glass  is  applied,  and  the  cover 
cemented  in  its  place  with  the  aid  of  Brunswick  black  or  other  cement. 
Su  *'  How  to  Work  with  the  Microscope,"  In  washing  urinary  deposits 
prior  to  mounting  them,  it  is  often  necessary  to  add  to  the  water  used 
for  this  purpose  a  solution  of  some  salt,  in  which  they  are  known  to  be 
insoluble  \  and  sometimes  it  is  desirable  to  add  something  to  increase 
the  density  of  the  fluid ;  for  which  purpose,  certain  salts,  syrup,  or 
glycerine  may  be  employed,  according  to  circumstances.  Many  deposits, 
although  sulutiie  tu  some  extent  in  pure  water,  arc  quite  insuluble  in  a 
weak  acid  ;  others  are  insoluble  in  a  weak  alkali  and  in  certain  saline 
solutions.  .'Vgain,  it  is  sometimes  desirable  to  separate  ceruin  sub- 
stances in  the  deposit  from  others,  and  this  may  be  effected  by  special 
chemical  solutions  which  have  the  power  of  acting  on  the  one  and 
not  upon  the  other ;  or,  in  cases  where  one  is  more  dense  than  the 
other,  the  same  object  is  gained  by  agitaring  the  deposit  with  water, 
and,  after  allowing  time  for  the  heavier  |iarticlcs  of  the  dej)Osit  to  settle, 
pouring  oET  the  lighter  one  into  another  vessel,  to  subside  there.  From 
this,  it  may  be  collected  in  the  usual  way,  and  afterwards  mounted  as  a 
permanent  object. 

Crtimrr  DcvoiJli  preserrcd  u  Dry  Oltlcen. — If  the  preparation  is  to 
be  preserved  as  a  dry  olyed,  water  is  to  be  added  in  the  first  place ;  and 
a.  ponion  of  the  deposit,  which  has  thus  been  carefully  washed,  is  to  be 
removed  with  the  aid  of  a  pipette  to  the  glass  slide,  and  the  fluid  allowed 
to  evaporate,  the  whole  being  covered  with  a  bell-jar,  and  placed  over  a 
dish  of  strong  sulphuric  .^dd.  When  dry,  it  is  to  be  protected  from 
dust  by  a  thin  glass  cover.    The  glass  cover  is  easily  prevented  from 
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piesfung  upon  the  preparation  by  interposing  a  thin  piece  of  paper  or 
cardboard ;  or  a  thin  India-robber  ring,  which  niay  be  easily  fixed  to 
the  glass  slide  and  thin  glass  cover,  by  a  little  gum  made  into  a  thick 
paste  with  whiling,  may  he  used. 

rrenervMlBa  In  ranada  Baisun. —  If  the  specimen  is  to  be  mounted 
in  Canada  l>a/sam  or  tur]>cntifie,  il  is  to  be  dried  in  the  manner  just  de- 
scribed, wanned  slightly,  wetted  with  turpentine  or  balsam,  and  mounted 
with  the  usual  precautioiis.  For  details,  su  "  How  to  Work  with  the 
Microsf^opc." 

KefractlTe  Fower  «f  tbe  n«dlnni  In   whirh   Depovlu  arc  Miianud. — 

The  appearance  of  objects  in  the  microscope  depends  very  much  uptm 
the  medium  in  which  they  are  immersed;  and  many  structures  arc  so 
altered  in  character  by  different  media,  thai  they  woidd  hardly  be 
recognised  as  the  'same  object.  It  may  be  said,  generally,  that  the 
darker  the  object,  and  the  more  dense  its  sinicturc,  the  higher  should 
be  the  refractive  power  of  the  medium  in  which  it  is  mounted — thus  the 
dark<olourcd  uric  acid,  or  the  thick  spherical  crystals  of  carbonate  ol 
Ume,  and  the  dumb-bells  of  oxalate  of  lime,  wdiibJt  their  struciurxr  to 
the  greatest  advantage  when  mounted  in  the  highly  refracting  Canada 
ba/sam,  or  in  stronf;  syruf>  or  ^hcfritif;  while  the  beautifully  transparent 
octahedra  of  oxalate  of  lime  would  be  scarcely  nsibic  in  these  media, 
and  require  to  be  mounted  in  an  aqueous  fluid  which  possesses  a  lower 
degree  of  refractive  power.  Many  objects  when  mounted  dry,  appear 
quite  dark,  and  scarcely  exhibit  any  structure  at  all,  in  consequence  of 
the  great  diflTcrcnce  in  the  refracting  power  of  their  substance,  and  the 
air  by  which  ihey  are  surrounded.  From  what  h.'ta  been  said,  it  will  be 
evident  how  important  it  is  to  examine  the  same  object  in  different 
media — indeed,  it  is  quite  impossible  to  form  an  idea  of  the  real  stnic- 
ture  of  many  specimens,  without  proceeding  in  this  manner.  5y  "  IIow 
to  Work  with  the  Microscope,"  or  "  The  Microscope  in  its  Application 
to  Practical  Medicine." 

Media  In  wht(4i  rrinarj'  B^posiU  may  b«  prcacrvfd, — Urinary  de- 
posits may  be  mounted  in  air,  in  turpi-niiru;  oil,  or  Canada  btUsam  • 
in  gfyetriw,  in  geiaiine  xaA  ^ycerint,*  in  se/u/iffn  of  naphtha  and  awiote, 
in  artain  saii'ir  spfutiens,  in  u-eak  spirit,  and  in  some  other  aqueous 
solutions,  which  will  be  alluded  ta  The  glycine  which  1  use  is  "  /Vwr** 
patmf  ^ycerine!'  diluted  Jwith  one-third  part,  or  more,  of  water.  In 
making  more  dilute  solutions  of  glycerine,  it  is  well  to  employ  camphor 
water,  as  this  prevents  the  formation  of  fungi.  Many  urinary  deposits 
may  be  preserved  in  strong  glycerine,  if  care  be  taken  to  increase  the 
density  of  the  solutitm  gradually,  and  sufficient  time  be  allowed  for  the 
deposit  to  be  thoroughly  |icrmeated  with  the  fluid.    The  best  plan  is  to 

•  Thcbot  gdalincand  glycerine  is  prqMirwi  by  Mr.  RinuniiUftoii,  chantst,  Biad- 
r<ifd.  Mid  U  Mid  in  bottl«i  ai  U.  and  2i. 
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W  a  little  glj-cerine  to  the  deposit  whirh  has  been  allowed  to  collect 
in  the  conical  glass.  After  the  deposit  has  Mrttled,  poiir  off  the  super- 
natant fluid  and  add  fresh  glycerine.  Repeat  the  same  process  two  or 
three  times.  Kvery  deposit  to  be  mounted  in  fluid  must  be  allowed  to 
remain  in  it  for  some  days  before  it  is  mounted  pcnnaneotly.  The 
deposit  should  be  well  stirred  with  the  preservative  solution  placed  in  a 
conical  ylass.  I  have  kept  speciniens  preserved  in  strong  glycerine  for 
fifteen  years  with  very  slight  change  ;  and  probably  they  will  retain  their 
character  for  a  much  longer  time  than  this. 

The  composition  of  the  naphtha  and  crcasotc  fluid,  abo\*e  referred  to, 
is  as  follows  : — 


SoluHom  <^  Naphtha  and  CrmsoU. 

Crcuote  

Wood  Miihllw  

Distilled  w»ler  

Chadk,  AS  much  a*  may  be  necuMry. 


3  dncbms. 
6  onncca. 
64  Danceb 


^V         Mix  first  the  naphtha  and  creasote,  then  add  as  much  prepared  chalk 
r  as  may  be  sufficient  to  form  a  smooth  thick  paste  ;  afterwards  add,  very 

gradually,  a  small  quantity  of  the  water,  which  must  be  well  mixed  with 
the  other  ingredients  in  a  mortar.  Add  two  or  three  small  lumps  of 
camphor,  and  allow  the  mixture  to  stand  in  a  tightly  covered  vessel  for 
a  fortnight  or  three  weeks,  with  occasional  stirring.  The  almost  clear 
supernatant  fluid  may  llieo  be  poured  off  and  lUtered,  if  necessary.  It 
should  be  kept  in  well-corked  or  stoppered  botdes.  A  1  per  cent 
solution  of  carbolic  add  may  be  used  instead  of  the  above. 

Of  hrcplnic  tbr  I'rinarjr  BcpoNlt  for  kubwqucnt  lni|ulrle>. — In  CaSCS 
where  it  is  desirable  to  retain  a  certain  quantity  of  the  deposit  in  the 
preservative  solution  for  subsequent  examination,  or  for  the  pur|H)se  of 
making  more  ]>rcparations^  it  should  be  kept  in  a  smalt  glass  tube,  with 
a  tight-fitting  cork,  and  carefully  labelled.     Most  urinary  deposits  ma.y 

Pbe  kept  for  a  longer  time  in  this  manner  than  if  mounted  in  diin  cells. 
I  propose  now  to  describe  briefly  tlie  various  plans  adapted  for  the  jjre- 
servation  of  urinary  deposits  which  I  have  found  to  succeed  best. 
Preservatum  cf  Special  Defiffsiti. 
■um«. — It  is  very  difficult  to  prcscn'c  the  character  of  the  so-called 
"mucus  corpuscles,"  or  imperfectly  formed  epithelial  cells,  nuclei,  and 
granules,  which  constitute  the  slight  flocculent  deposit  met  with  in 
healthy  mine,  and  termed  "  mucus."  'ilie  naphUa  and  crcasotc  solu- 
tion is  best  adapted  for  lite  purpose,  and  it  is  desirable  to  place  tlic 
specimen  in  a  cell  about  the  twentieth  of  an  inch  in  depth. 

EpltbcUun. — Tlie  different  varieties  of  epithelium  are  easily  pre- 
scr^'ed,  although,  after  the  lapse  of  some  lime,  minute   oil  globules 
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make  their  aiiptarancc  in  them.  The)-  may  be  kept  in  naphtha  and 
creasote  fluid,  to  which  one  fourth  of  its  bulk  of  gljtcrinc  has  been 
added.  It  is  well  to  put  up  specim^s  of  epithelium  from  the  urethra, 
bladdiir,  ureter,  and  pelvis  o(  ihe  kidney,  removed  from  the  organs  of 
a  healthy  man  w}io  has  been  killed  accidentally.  I'hey  ithould  h< 
mounted  in  veiy  thin  cells.  Specimens  of  the  epithehum  from  the 
vagina,  which  can  yeuerally  be  obtained  from  ihc  urine  of  females, 
should  also  be  preserved. 

Vcnt«bir  «rowiii»:  Fun)^.— I  hai'c  found  that  fungi  maybe  pre- 
served most  satisfactorily  in  glycerine,  for  although  they  appear  some- 
what more  tr.insparcnt  in  this  fluid  tlian  in  urine,  they  preserve  their 
general  character  better  than  when  immersed  in  other  preservative 
Ruids.  It  is  necessary  to  add  weuk  glycerine  in  the  first  instance,  and 
to  increase  the  suengtli  gradually,  otherwise  the  (ungi  become  collapsed, 
owing  lo  the  great  density  of  the  strong  solutioa  A  solution  com- 
posed of  equal  i)art5  of  water  and  Price's  glycerine  is  sufficiently 
strong  to  preserve  fungi.  The  sarciuse  which  are  met  with  in  vomit 
as  well  an  those  occasionatly  found  in  urine  and  other  fluids  keep  per- 
fectly we!],  and  preserve  their  recent  characten  in  glycerine. 

spci-nMioMHi  are  sometimes  mounted  in  the  dry  wny;  but  although 
their  general  form  is  preserved,  their  refractive  power  and  transparent 
appearance  are  so  different  from  what  is  obser\ed  when  they  are 
immersed  in  urine,  that  little  is  gained  from  such  preparations.  Sper- 
matO'Eoa  keep  vet)-  well  in  glycerine,  altliuugh  ihey  appear  mLher  more 
faint  than  in  an  aqueous  fluid.  They  should  be  examined  with  the 
eighth  of  an  inch  cbjcct-glass  {  X  about  400),  or  the  twelfth  (  >  700)  ;  but 
when  the  eye  of  the  observer  has  become  familiar  with  the  general 
appciranccs,  ihcy  may  be  rcidily  recognised  with  a  quarter  of  an  inch 
objea-glass  ( x  about  200}, 

cmm. —  ti  is  not  difficult  to  preserve  the  character  of  some  v-arietics 
of  casts.  Tlie  transparent  casts  often  become  covered  with  numerous 
minute  granules  and  oil  globules,  and  their  characters  much  altered. 
(Jranular  casts  and  epithelial  casts  often  keep  very  well  in  the  naphtha 
and  creasote  solution  ;  but  altogether  1  prefer  glycerine,  with  one-third 
part  of  water  or  glycerine  je!Iy.  .Allliough,  in  many  instances,  the 
cells  tlicy  contain  arc  altered,  and  oil  globules  appear  much  wore  trans- 
parent than  when  in  urine,  this  alteration  in  character  may  be  easily 
allowed  for.  The  specimen*  in  glycerine,  of  course,  keep  admirably. 
I  have  some  specimens  of  large  waxy  casts  and  epithelial  casts  which 
have  been  kept  in  the  naphtha  and  crea!:otc  solution  for  upwards  of 
seven  years,  and  still  preserve  their  character?  well.  Casts  may  be 
coloured  slightly  with  an  ammoniacal  solution  of  carmine  or  with 
magenta,  and  presen-ed  in  glycerine.  The  very  transparent  costs, 
which  are  hardly  \isible  under  ordinary  circumstance^  can  thus  be 
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(lemonstraicd  very  clearly  and    preserved,    .^y   nuclei  in    ihc  cast 
are  intensely  coloured  by  the  carmine. 

Pns. — Recent  specimens  of  pus  may  be  so  readily  obtained  An  it 
is  hardly  necessary  to  atccmpt  to  preserve  the  corpusclL-s  permanently. 
Their  characters  alter  so  much  In  all  llie  aqueous  presen'ativc:  fluids 
that  I  have  tried,  that  after  tlicy  have  been  put  up  for  some  time,  it 
would  be  difficult  to  recognise  the  nature  of  the  preparation.  I  have, 
however,  succeeded  in  preserving  some  specimens  of  pus  in  glycerine 
by  obscrviag  the  precautions  mentioned  in  p.  389.  Cancer  cells,  which 
arc  sometimes  found  in  very  large  tiuantilies  in  the  urine  in  cases  of 
cancer  of  the  bladder,  may  be  preserved  in  the  s.ime  w-ay.  1  have 
'several  specimens  which  have  been  mounted  for  upwards  of  ten  years. 

rnviH^luites. — The  phosphate  of  lime,  in  its  amorphous  form,  in 
globules  and  minute  dumb-liclls,  Ls  easily  preserved  in  weak  spirit, 
naphtha  and  creasotc  fluid,  or  glycerine ;  but  the  character  of  the  ci^-stals 
of  the  ir'ple  or  aramoniaco-raagnesian  phosphate  could  not  be  retained 
in  this  soluUOQ.  As  is  well  known,  this  salt  is  quite  insoluble  in 
M^lutions  of  ammoniacat  »alts,  and  lhe»e  make  the  best  preservative 
solutions  for  it,  Cr)'slaU  of  triple  phosphate  maybe  kept  for  any  length 
of  time  with  their  smooth  surfaces  and  their  lustre  unimpaired,  in  distilled 
water,  to  which  a  tittle  chloride  of  ammonium  has  been  added.  Phos- 
phate of  lime  and  the  stellar  form  of  iriide  phf>sphate  may  be  dried 
carefully,  and  mountetl  in  Canada  balsam  ;  but,  of  course,  the  appear 
ance  of  the  crystals  is  a  good  deal  altered. 

ttratcn. — As  the  urates  are  so  coimnonly  met  with,  and  as  they  are 
generally  deposited  ia  the  form  of  granules,  there  is  scarcely  any  need  of 
mounting  them  as  permanent  objects.  If  desired,  however,  deposits  of 
this  kind  maybe  preserved  by  adding  a  little  naphtha  and  creasotc  fluid 
to  the  deposit,  which  should  be  left  in  it  for  a  considerable  time  before 
it  is  put  up.  Urates  which  crystallise  in  small  spherical  masses  (a  form 
in  which  they  often  occur  in  the  urine  of  children),  and  more  rarely  in 
irregular  branched  processes,  may  be  preserved  very  well  in  Canada 
balsam,  or,  if  prefjrrcxi,  they  may  l>e  kept  in  the  naphtha  and  rrcasoic 
fluid,  or  glycerine  jelly. 

■load  corpiuurm  become  more  or  less  altered  in  most  preserva- 
tive fluids.  1  think  that  those  which  I  have  mounted  in  glycerine  (one 
part  water  to  three  parts  of  glycerine)  and  in  gelatine  and  glycerine,  have 
undergone  the  least  change. 

rrie  Add  Crj-irtAt"  are  easily  preserved  as  permanent  objects.  The 
usual  plan  ts  to  mount  them  in  Canada  balsant  They  should  be 
vashed,  in  the  first  instance,  with  a  little  water,  to  which  a  few  drops  of 
acetic  acid  have  been  added.  When  pretty  clean,  Uicy  may  be  placed 
upon  a  glass  slide,  with  the  aid  of  a  pipette,  and  the  greater  quan- 
tiiy   of  the  fluid   absorbed   with   a  small   piece  of  bibalous   paper. 
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.\rtcr  the  cr>'!itals  liave  been  properly  arranged  on  the  slide  wilh  a 
needle,  they  may  be  dried  by  exposure  under  a  bcti  jar  over  a  dish 
containing  sulphuric  acicL  When  quite  dry,  they  may  be  moi&tcned 
with  a  drop  of  turpentine,  and  mourned  in  Canada  balsam.  In  this 
operation,  a  very  slight  heat  should  be  cm()I()yed,  othcrwHsc  the  crys- 
tals will  become  cracked  in  all  directions,  and  more  or  less  ojtaque. 
Uric  acid  crystals,  as  a  general  rule,  do  not  keep  well  in  glycerine.  In 
cases  where  we  wish  to  preserve  other  subblanccs  in  the  deposit  as  well 
as  uric  acid  cry&tais.  the  naphtha  and  crca«ote  tluid  will  be  found  to 
answer  very  well-  I  have  some  prc|>aration5  moiinted  in  this  manner, 
which  were  put  up  six  or  seven  year*  ago.  Uric  acid  U  alsso  well  pre- 
served in  gelatine  and  glycerine. 

Cntloc— Crj-stals  of  cystine  may  be  preserved  in  Canada  halsain, 
the  same  care  being  taken  in  mounting  them  as  mentioned  under  uric 
acid,  or  they  may  be  kept  very  well  in  distilled  water,  or  in  the  na|)htha 
and  crca.sotc  fluid,  to  which  a  little  ncetic  acid  has  been  added.  Cystine 
is  most  easily  preserved  in  gelatine  and  glycenne. 

Oxmiue  of  Umc — Both  the  octahcdra  and  dumb-bells  may  be  pre. 
served  for  many  yc-i-n^  in  the  naphtha  and  creasole  solution  and  also  in 
glycerine.  The  octahedra  look  ver>-  transparent  in  the  latter  fluid. 
The  durab-betis  may  also  be  mounted  in  Canada  balsam,  in  whidi 
medium  the  octahedra  are  almost  invisible.  When  required  for  examina- 
tion by  polarised  light,  tliese  and  other  cry-;tals  should  be  put  up  in 
balsam. 

On  Prnten-lnR  CrT»uUiln«  CninpnunilN  ubialnrd  from  llrtne.— It  is 
exceedingly  di^lcull  to  preserve  many  of  the  cr)-sta]line  substances 
obtained  from  urine  in  a  moist  stale ;  but  several  of  them  form  beautiful 
microscopic  objects  wlicn  carefully  dried.  Urta,  iiitraft  of  urea,  oxalate 
oj  urea,  creaiint,  trratiriiftr,  alloxatt,  hlpfurit  aeuf^  murexid^  and  many 
Others,  may  he  kept  as  ficrmanent  objecbs  in  this  manner.  In  order  to 
prepare  them,  it  is  better  to  cause  them  to  crystallise  upon  a  glass  slide  ; 
allow  the  mother  liquor  to  drain  off,  and  immt-dintdy  place  the  slide 
under  a  bell-jar  over  sulphuric  acid,  i^ometimes  the  crystals  which 
have  formed  in  a  small  evaporating  basin,  may  be  well  drained  and 
dried,  and  a  portion  of  them  removed  to  a  glass  cell,  and  coverefl  with 
a  piece  of  thin  glass  to  exclude  the  dust.  Many  crystals  may  be 
exammed  and  preserved  for  a  considerable  time  in  their  o»*"n  mother 
liquor,  especially  when  they  are  very  slightly  soluble  in  fluid  ;  but,  as  a 
gcner.ll  rule,  this  plan  does  not  answer  very  satisfactorily,  for,  indepen- 
dently of  the  escape  of  the  fluid  from  the  edges  of  the  cell,  a  few  of  the 
largest  crystals  grow  still  larger  at  the  expense  of  the  smaller  nncs,  and 
the  beauty  of  the  specimen  is  destroyed.  The  different  forms  of  these 
erystols  as  they  appear  in  the  microscope,  arc  given  in  the  "  Illustrations 
of  Urine,"  pis.  I  tu  XII,  p.  130  to  p,  160. 
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OF    EXTRANROUS    MATTERS. 
iHpkrtltBO*  sf  rmmcitlMlnK   Exlnuirotia   HaltcnL — In   dlC  tniCTOSCO- 

IMca]  examination  of  urinary  doposics,  the  observer  often  meets  witii 
substances  the  nature  and  origin  of  which  he  rannot  readily  determine. 
This  is  due,  in  many  instanfcs  to  iJie  jiresenre  of  botlies  which  have 
fallen  ici  a«;identaliy,  or  wJiich  have  been  placed  in  the  urine  for  the 
express  purpose  of  deceiving  the  jjractitioncr.  The  importance  of 
recognising  matters  of  an  extraneous  onyin  can  scarcely  be  sufficiently 
dwelt  upon,  for  until  the  eye  has  become  familiar  with  the  characters  of 
the  substances,  it  will  obviously  be  quite  impossible  to  derive  such 
information  from  a  microscopical  examination  of  the  urine  as  will  enable 
the  observer  to  flistingiiish  between  those  bodies,  whose  presence 
denotes  the  existence  of  certain  morbid  conditions,  and  certain  matters 
which  have  accidentally  found  access,  which,  clinically  speaking,  maybe 
entirely  disregardcil.  Praclltioncrs  who  use  the  microscope  for  inves- 
tigating the  nature  of  urinary  depoats,  will  derive  advantage  from 
subjecting  many  of  the  substances  referred  to,  separately  to  micro- 
scopical examination,  so  that,  when  met  with  in  the  urine,  their  nature 
may  be  at  once  recognised.  .\s  most  of  the  undermentioned  ^iubstances 
are  readily  obtained  and  cflwly  subjected  to  examination,  a  brief  notice 
of  tlieir  character  will  be  sufficient.  Attention  should  be  especially 
directed  to  the  fact  of  the  frefpicnt  occurrence  of  many  of  these 
extraneous  substances  in  urine,  and  the  observer  should  particularly 
notice  those  characters  in  which  they  resemble  any  insoluble  substance 
derived  from  the  bladder  or  kidney,  or  deposited  from  the  urine. 

The  following  are  some  of  tlie  most  imporiaiit  of  these  extraneous 
matters  which  have  fallen  under  my  own  notice  :— 

Human  hair.  Splinters  ofwooti.  WHifat starch. 

Cat's  hair.  Portions  of  Jealhtrs.        Riit  starth. 

Blanket  hair.  Fibres  of  sOk,  Tea  leatvs. 

Worsted.  Milk.  Bread  crumht. 

Wool.  OUy  matter.  Ch^dk. 

Cotton  and  flax  fibres.     Potato  starch.  Sand. 

The  microsropical  appearances  of  some  of  these  substances  arc  given  in 
the  "  Illustrations  of  Urinary  Deposits,"  pis.  I  to  IV,  It  would  hardly 
be  belie%-ed  what  curious  and  unexpeaed  substances  are  sometimes 
found  in  the  urinary  secretion.  Sonic  time  since,  a  specimen  of  urine 
was  sent  for  examination,  which  contained  several  white  bodies,  about 
half-an-inch  in  length,  like  ma^ots.  Upon  microscopical  examination, 
I  found  that  these  contained  trachex*,  and  they  ullimatdy  proved  to  be 
larva  of  the  blowfly,  although  it  liad  been  stoutly  affirmed  that  they  had 
been  passed  by  the  patient  from  his  blailder. 

•FuiaiBiUdcaf  Iron.— Afew  years  ago,  Dr.  Stewart  informed  me  that 
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a  man  had  brought  sorae  urine  to  him  for  examination,  with  a  thick 
brick-red  deposit,  which  was  analysed  by  Prof.  Taylor,  and  proved  to 
consist  of  sesquioxide  of  iron.  The  urine  containing  this  deposit  was  of 
specific gra^Hty  i,or  i  ;  and  upon  the  addition  of -immonia,  a  brown  floc- 
culent  precipitate  (hydrated  sesquioxide  of  iron)  «-as  thrown  down. 
Dr.  Stewart  tells  me  that  a  considerabJe  fjuantity  of  die  powder  (jewel- 
ler's rouge,  or  scsquioKidc  of  iron)  remained  suspended  in  the  urine  after 
it  had  stood  for  many  hours,  and  that  the  fluid  was  still  turbid  after 
it  had  been  passed  through  a  double  filter.  The  man  who  brought 
this  urine  has  been  cmlcavouring  for  some  time  to  impose  upi 
different  hospital  physicians. 

Hair  of  various  kinds  is  very  frequently  found  amongst  urinary 
posits,  but,  as  its  microscopical  appearance  is  so  well  known,  it  is  not 
necessary  to  enter  into  a  dc-scription  of  the  characters  by  which  it 
may  be  distinguished.  The  varieties  of  hair  most  commonly  found  are 
htiman  hair,  blanket  hair,  and  cat's  hair.  Not  unfrequently  portions  of 
coloured  worsted  will  he  met  with  ;  but  the  colour  alone  wilt  often  re- 
move any  doubts  with  reference  to  the  nature  of  the  substance. 
Portions  of  human  hair  are  sometimes  liable  to  be  mistaken  for 
transparent  casts  of  the  urinifcrous  tubes,  which  are  quite  destitute 
of  epithelium  or  granular  matter,  and  which  present  throughout  a  homo- 
geneous appearance.  The  central  canal,  with  the  medullary  cells  within 
It,  in  many  cases,  will  be  suffidcnl  to  distinguish  the  hair  from  every 
other  substance  likely  1o  be  mistaken  for  it,  p).  I,  fig.  3  ;  but  some- 
times this  cannot  be  clearly  made  out,  and  the  marks  on  the  surface  may 
be  indistinct ;  when  attention,  must  be  directed  to  its  refracting  power, 
wclUlefined  smooth  outline,  and  also  to  the  sharply  truncated  or 
fibrous  ends,  or  to  its  dilated  clul>^hapcfl  extremity  in  the  case  of  the 
hair-bidb.  In  the  latter  points,  small  portions  of  hair  will  be  found  to 
differ  from  the  cast,  for  this  latter  docs  not  refract  so  strongly ;  the  lines 
on  each  side  are  delicate,  but  well  defined,  and  the  ends  are  seldom 
broken  so  abruptly  as  in  the  case  of  the  hair.  Cat's  hair  (pi.  I,  6g.  3) 
can  -scarcely  be  mistaken  for  any  urinary  deposit  with  which  I  am 
acquainted,  and  its  transverse  markings  will  serve  at  once  to  disHngutsh 
it  with  certainty. 

CMioD  mnti  Fi»x  ribrM  are  very  often  found  in  urine,  pL  II, 
figs.  6,  7.  When  broken  off  in  very  short  pieces,  ihey  may  be  mis- 
taken for  casls  ;  but  the  flattened  bands  of  the  former  {fig.  33  r),  and 
the  somewhat  striated  fibres  of  the  latter  (fig.  22  </),  will  generally  be 
found  sufficiently  characteristic. 

PorUoas  at  VtmtMrnt  arc  oftcn  detected  in  urinary  deposits  upon 
microscopical  examination,  and  are  derived,  no  doubt,  from  tiic  bed  or 
pillow,  pi.  II,  fig.  H.  The  branched  character  of  the  firagmenU  will  alwa)-s 
enable  ihc  observer  to  recognise  them  with  certainty,  pi.  IV,  fig.  22  g. 
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Mmcb  of  BUk  are  not  unfiequcntly  [iresent,  but  these  can  scarcely 
be  mistaken  for  any  substance  derived  from  the  kidney  ot  urinaiy 
passage$.  Thetr  smootli  glistening  apiwaraocc  and  small  diameter,  at 
once  distinguish  them  from  small  |x>r(ions  of  urinary  casts,  and  their 
clearoutlineand  rcgrilar  size  from  shreds  ofmutus,  &c. 

Ptbre*  of  D<«l  tram  the  Floor.— Of  all  the  extraneous  matters 
likely  to  be  met  with  in  urine  most  calculated  to  deceive  the  eye  of  the 
observer,  none  are  more  jiuzjiUng  than  the  short  pieces  of  single 
fibres  of  deal,  pi.  II,  fig.  9.  In  hospitals,  where  the  floor  is  un- 
covered, ami  fro»iucnlly  swept,  portioat  of  the  fibres  of  the  wood  are 
detached,  and,  being  light,  very  readily  finil  their  way  into  any  resscl 
which  may  be  near.  In  fact,  these  fibres  enter  largely  into  tht  com- 
position of  the  dust  which  is  swept  up.  I  was  familiar  with  the  appearance 
of  these  bodies  for  a  long  time  before  I  ascertained  their  nature;  for, 
although  ihc  peculiar  characters  of  coniferous  wootl  arc  sufficiently  well 
marked,  when  only  very  small  portions  are  present,  and  in  a  situation  in 
which  they  would  scarcely  be  expected  to  be  met  with,  their  nature  may 
not  be  so  easily  madt  out.  Often  only  two  or  three  pores  may  be  seen, 
and  not  uiiffcquently  these  are  less  regular  than  usual,  in  which  case 
ihey  may  be  easily  mistaken  for  a  small  portion  of  a  cast  with  two  or 
three  cells  of  cpitlidium  contained  within  iL  I  have  very  frequently  met 
vn\}\  these  fibres  amongst  the  deposit  of  various  specimens  of  luine  which 
have  been  obtained  from  private  as  well  as  from  hD5]>ital  patients. 

•urvli  Cnuiiilca  arc  very  commonly  found  in  uriiury  dcpositn,  and 
indeed  in  all  niattcrs  subjected  to  mirrosropical  cxaminaUon ;  usually 
their  presence  is  accidental,  but  large  quantities  of  starch  have  often 
been  added  for  purposes  of  deception.    Their  true  nature  may  be  dis- 
covered, either  by  tlieir  tiecoming  converted  into  a  jelly  like  mass  on 
being  boiled  with  a  little  water  in  a  test-tube,  by  their  behaviour  upon 
the  addition   of  free   iodine,    or   by   tlicir  well-defined   micrascopical 
characters.     Certain  cases  have  been  recorded,  in  which  it  was  main- 
tained that  the  starch  granules  present  in  the  urine  had  passed  from  the 
kidney ;  but  it  need  scarcely  bf:  said  that  such  an  origin  is  very  impro- 
bable,  if  not  <iuitc  impossible.     In  cases  where  due  care  has  been  taken 
10  pre^'ent  the  access  of  starch  globules  afkcr  the  nrine  has  lieen  passed, 
none  were  obsen-ed.  We  learn  byex]>cricncc  that  we  can  seldom  receive 
the  statements  of  patients  upon  these  matters,  however  i>ositive  they 
may  be.    They  often  deceive  themselves  as  to  the  actual  occurrence,  in 
their  own  case,  of  what  never  has  occurred  and  never  can  occur.    The 
three  kinds  of  starch  most  likely  to  be  met  with  in  urine  are  potato 
ftarch,  pi.  Ill,  fig.  n,  wheat  starch,  figs.  12,  15,  and  rice  starch,  fig-  13- 
They  arc  readily  distingui^hcd  by  microscopical  examination.    Small 
portions  of  potato,  or  pieces  of  the  cellular   network  in   which  the 
fitaich  globules  are  contained,  have  been  occasionally  met  with,  fig.  tO 
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Under  the  head  of  sUirrh  may  also  be  includcci  brcad-crutnbs,  fig.  1 
whidi  arc  ^xry  commonly  [yresent  in  urine,  and  have  a  very  peculiar 
appearance,  which  may  be  so  easily  observed,  that  a  description  would 
appear  superfluous.  Many  of  the  starch-globules  will  be  found  cracked 
in  places,  but  their  general  characters,  are  not  otherwise  much  altered. 

Portion*  of  i>a-lra*M  are  occasionally  found  in  urine,  pL  IV, 
fig.  17.  The  beautiful  structure  of  the  cellular  portions,  and  the 
presence  of  minute  spiral  vessels,  distinguish  this  from  every  o»-her 
deposit  of  extraneous  origin.  A  small  piece  of  a  macerated  lea-leaf 
will  be  found  to  form  a  most  beautiful  microscopic  object. 

DOM  is  a  very  common  urinary  deposit,  and  in  thLs  "dust"  are 
found  many  of  the  extraneous  matters  already  mentioned,  as  well  as 
smalt  panicles  of  soot,  fig.  10,  starch-globules,  portions  of  hair,  fila- 
ments of  thread,  and  occasionally  the  scaJcs  from  the  wing  of  the 
common  clothes  moth. 

mik  mnd  veruin  colourtnit  .ilaiter*  are  sometimes  purposely  added 
to  urine,  with  the  intention  of  deceiving  us.  Colouring  nutters,  such 
as  logwood  and  indigo,  when  Liken  into  the  -itomach  may  be  absorbed 
by  the  vessels,  and  eliminated  from  the  system  in  the  urine.  A  form  of 
indigo,  there  can  be  no  doubt,  is  actually  produced  in  the  urine;  Su 
p.  148,  and  fig.  8.  pi.  I  a  opp.  p.  \.\9,. 

Urine,  to  which  milk  has  been  added,  can  be  disunguished  from  the 
so-called  chylous  or  milky  urine  by  its  microscopical  characters.  The 
presence  of  small  oil  globules,  with  a  wcll-dcfincd  dark  outline,  can 
always  be  detectetl  in  milk  by  the  aid  of  the  mitTOScope,  while  in  chylous 
urine  nothing  but  a  great  number  of  very  minute  and  scarcely  visible 
granules,  composed  of  fatty  matter  can  be  made  ouL  I  have  had  several 
specimens  of  milky  urine  sent  to  me  for  examination,  upon  the  suppo- 
sition that  they  were  examples  of  chylous  urine,  and  in  some  the 
milk  had  been  added  in  sufficient  quantity  to  yield  a  firm  curd,  after 
standing  for  a  day  or  two,  and  a  precipitate  upon  the  addition  of 
acetic  acid.  Where  only  a  very  small  quantity  of  milk  is  added, 
the  difficulty  of  deciding  positively  is  greatly  increased.  The  globules 
are,  I  believe,  characteristic.  Some  cases  of  chylous  urine  arc 
recorded,  in  which  the  fatty  matter  existed  in  distinct  globules;  and 
therefore  we  cannot  unfortunately  lay  it  down,  that  in  atl  cases  of  this 
disease  the  fatty  matter  is  in  a  moiecuiar  stale.  In  the  six  or  seven  tnie 
cases  of  chylous  urine,  which  have  been  brought  under  my  own  notice, 
the  fatty  matter  was  in  this  very  minute  state  of  division  ;  and  in  several 
supposed  ones,  in  which  oil s^i^Us  were  present,  they  were  proved  to 
have  resulted  from  the  addition  of  milk  for  the  purpose  of  deception,  or 
from  the  use  of  an  oiled  catheter.  Every  microscopical  observer  should 
also  be  familiar  with  the  appearance  of  oil  globules  under  the  miciO' 
scope. 
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(■pvtnin  :  Eptthvlinm  from  th^  Mooib :  Vault.  It  must  be  remem- 
bered, too,  that  the  epithelium  from  the  month  is  often  found  in  urine. 
All  the  cells  met  with  in  sputum  are  occa.<iioiially  found,  and  a  viist 
number  of  different  substances,  which  are  rcjecled  by  vomiting,  arc 
from  time  to  time  clelcetcd.  The  observer  must  not  be  surprised  al 
finding  now  and  then  some  well-defined  elementary  fibres  of  striped 
muscle,  fig.  24.  It  15  most  difficult  to  prevent  these  different  substances 
from  being  mixed  with  urine.  They  often  cause  the  microscopisi  some 
trouble,  and  before  Ihc  eye  has  become  quite  familiar  with  their 
appearance,  they  are  Hkely  to  give  rise  to  the  greatest  confusion,  and 
lead  the  obscr\-er,  unfamiliar  witli  their  appearance,  to  make  the  tuost 
ludicrous  mistakes. 


SUBSTANCES   FLOATIKG  ON    THE  SURFACE  OP  THE  URINE,  OR  DirFUSKU 
THROUGH   IT,    BtH'  NOT  FORUING  A  DEPOSIT. 

Thin  Pelllcl«  rarmed  upnn  ibe  Surfaee  of  rrlne,— Several  different 
subsliinccs  axe  found  from  time  to  time  Qualing  on  the  surface  of  urine  ; 
but,  for  the  most  p.irt,  these  .tre  merely  buoyed  up  by  a  thin  pellicle, 
which  is  probably  formed  by  the  action  of  the  air  upon  some  of  the  con- 
sriluents  of  the  urine  and  their  decomposition.  Earthy  phosiihatcs 
mixeil  lA-ith  organir  matter  may  form  a  thin  pellicle,  in  which  crystals  of 
triple  phosphate  are  numerous.  Some  of  these  are  often  exceedin^y 
minute,  although  they  exhibit  their  wcllktiowri  characters.  A  similar 
pellicle  may  always  be  formed,  if  urine  be  liomewhat  concentrated  by 
evaporatioD ;  but  in  this  case  a  large  quantity  of  orate  of  soda  is 
entangled  in  it  The  urate  crystallises  in  the  form  of  small  spherical 
masses,  from  all  sides  of  which  little  spicules  project,  "  Illustrations  of 
Ijrinary  Deposits,"  pi,  V,  fig-  25,  p.  311.  Sometimes  uric  add  is  also 
present 

Fatty  matter  is  occasionally  found  floating  upon  the  surface  of  urine. 
One  form  has  been  described  under  the  namcof  kiestcin,  and  this  it  has 
been  said  is  constantly  present  in  the  urine  of  pregnant  women. 

It  must,  of  course,  be  borne  in  mind  thai  fatty  matter  often  gets  into 
the  urine  arridcntilly. 

OMieMxnt  i-'rinc^The  turbidity  or  opalescence  of  urine  is  most 
frequently  due  to  the  presence  of  urates  in  an  exceedingly  minute  state 
of  division.  The  precipitate  may  be  so  fine  and  buoyant  thai  it  will  not 
sink  to  the  bottom  and  leave  a  clear  supematnnt  fluid.  The  urine  may 
be  perfectly  clear  when  passed  and  become  turbid  afterwards.  If  upon 
the  application  of  a  gentle  heat  the  turbidity  is  instantly  removed,  we 
may  be  sure  of  the  presetKC  of  urate.  In  urine  of  high  specific  gra%'ity, 
many  substances  are  held  in  suspension  which  would  form  a  deposit  in 
fluids  of  the  usual  density.     It  is  not  uncommon  to  meet  with  pus  or 
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blood  thus  diffused  ttu-ough  the  urine.  If  ordinarj'  mucus  be  present  in^ 
unusually  large  proportion,  many  ^ubstanccH  which  would  otherwise  fonn 
deposiu  will  be  buoyed  up  as  it  were,  and  evenly  difTuscd  through  the 
fluid  iniitcad  of  subUding. 

OpaUseoite  produced  by  Vibriona. — Some  specimens  of  urine  become 
decomposed  very  soon  after  they  have  been  passed  ;  others  are  voided 
in  .1  state  of  incipient  decomposition.  The  urine  looks  as  if  it  had  been 
mixed  with  a  vcr)*  small  (]uantity  of  milk.  Upon  microscopicjil  cxami- 
nation,  it  will  be  found  that  ibts  turbidity  depends  entirely  upon 
multitudes  of  some  of  the  lowest  organisms,  consisting  of  different  forms 
of  fungi  and  other  little  clongattd  bodies  termed  vibriones,  which  are 
considered  by  some  authorities  to  be  of  an  aninial,  by  otliers  of  a  v^etable 
nature. 

Milk  ts  sometimes  added  to  urine  for  the  purpose  of  deceitii^  us. 
It  is  of  course  dififused  through  the  fluid,  and  the  degree  of  opalescence 
varies  according  to  the  quantity  of  milk  added.  Milk  can  always  be 
detected  upon  mirros<x>picat  examination  by  the  presence  of  the  nume- 
rous oil  globule*;,  and  by  the  circumstance  of  the  milky  fluid  becoming 
quite  clear  after  agitation  with  a  little  ether  and  a  few  drojw  of  acedc 
acid  or  carbonate  of  pota^ih,  by  which  the  envelopes  of  casein  around  tlie 
globules  will  be  dissolved,  and  thus  the  oily  matter  exposed  to  the  sol- 
vent action  of  tlie  ether.  By  the  addition  of  a  little  acetic  acid  to  urine 
containing  much  milk,  the  casein  may  be  precipitated. 

It  is  astonishing  with  what  pertinacity  some  patients  adhere  to  the 
statement  that  the  miLk  which  we  detect  has  really  been  passed  in  the 
urine,  in  spite  of  its  true  nature  having  been  demonstrated  most  con- 
clusively. A  case  was  brought  under  my  notice,  some  time  since,  of  a 
young  girl,  who  convinced  all  her  friends  that  she  passed  more  than  a 
pint  of  milk  and  water  a-day  in  the  form  of  tears !  The  fluid  was  proved 
to  be  milk,  and  in  it  were  found  epithelial  cells  from  the  mouth.  It 
was  long  before  the  patient  could  be  prevailed  ujwn  to  admit  that  die 
had  been  impONing  u[K>n  her  friends. 

Oil,  it  must  be  remembered,  is  often  found  in  urine  in  the  form  of 
free  globules,  and  invariably,  of  course,  after  the  use  of  an  oiletl  catheter. 
Butter  and  other  (atty  matters  sometimes  fall  into  the  urine  accidentally. 
&rp.  296,  and  pi.  IV,  figs.  19,  ao. 
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Fatty  Afafier  in  Urine. 

The  different  conditions  in  which  Ditty  matter  has  been  found  m. 
urine,  rnay  be  summed  up  under  the  following  heads  : — 

1.  /n  a  mekcuiar  state,  as  in  chylous  urine. 

3.  In  the  form  of  globules,  as  when  oil,  fatty  matter,  or  milk,  have 
been  added  to  urine. 
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3.  Fh  the  form  o/globuUs, — <t,  free  in  the  depttsit,  *,  enclosed  in  cells 
(fat-cell),  or,  r,  entangled  in  casts. 

4.  dissolved  in  small  tjiiantity  by  other  constituents,  so  that  its  piC' 
seoce  can  only  be  detected  by  chemical  examination. 

5.  In  the  form  of  ceticrdiom  (urostealith,   as  in  a  case  given  by 
HcIlcr  and  in  one  or  two  others.)     Ste  p.  314. 

6.  /»  afiuid  staU,  of  which  two  casc-i  arc  reported  by  Dr.  C.  Metien- 
heimer.     5:^  p.  315. 
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The  most  important  substance  which  given  to  urine  an  opalescent 
appearance,  and  makes  it  look  as  ir  milk  had  been  added  to  it,  is  fatty 
matter  in  a  state  of  extremely  minute  diviwon — in  a  moleeuUtr  siait,  as 
it  has  btcn  termed.  Such  urine,  under  the  microscope,  is  seen  to  con- 
tain a  considerable  quantity  of  very  minute  particles,  exhibiting  active 
molecular  movements,  and  a  few  small  granular  cells  very  much  like 
white  blood  or  chyle  corpuscles,  pi,  V,  fig.  26,  p.  312.  These  minute 
particles  arc  not  altered  by  a  moderate  heat,  but  arc  in  great  measure 
dissolved,  if  the  urine  be  agitated  with  ether.  Urine  possessing  these 
characters  is  termed  chylous  urine.  Blood  is  orten  found  in  it,  and  this 
gives  to  the  urine  a  pinkish  hue.  Cases  of  chylous  urine  are  very  sel- 
dom met  with  in  this  counlry,  but  they  are  comparatively  common  in 
Brazil,  Cuba,  the  West  Indies,  the  Mauritius,  and  India.  The  following 
interesting  case  occurred  in  the  practice  of  my  friend  Mr.  Ciibilt,  of 
Stroud,  to  whom  I  am  indebted  for  the  notes,  and  also  for  the  specimens 
of  urine  which  1  analysed. 

Mr.  Cttbitt'B  Cue  of  ckriaiu  rnne.-— "  Mrs.  S.,  aged  50,  native  of 
Norfolk,  in  which  county  she  had  always  resided,  has  been  married 
twenty-nine  years,  and  has  had  five  children,  the  last  of  whom  died  in  its 
second  year.    The  youngest  now  living  is  20.    The  catamcnia  ceased 

*'  Till  within  the  last  four  years,  she  has  usually  enjoyed  good  health, 
but  at  that  time  had  a  se\'ere  attack  of  influenEo.  She  continued  more 
or  less  out  of  health  during  the  six  or  nine  following  months,  and  soon 
after  this  period  her  urine  assumed  a  milky  appearance,  which  character 
it  has  retained  up  to  the  present  time  (November,  1849),  excejit  at 
inler\'al5  of  unfre(|ucnt  ocrurrence  and  of  short  duration.  The  disorder 
would  seem  to  lia^'e  been  gradually  progressive,  as  the  urine,  which  was 
at  first  only  turbid  and  opalescent,  has  become  by  degrees  more  and 
more  opaque,  so  thai  when  I  saw  it,  the  una.-isisted  eye  could  not  dis- 
tinguish between  it  and  milk  j  moreover,  after  tlie  lapse  of  a  few  days, 
a  rich  kind  of  cieam  rises  to  the  surfoce.  It  is  almost  entirely  free  from 
any  urinous  odour,  and  has  a  &int,  sweetish  smell,  something  resembling 
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that  of  ripe  apples.  In  the  mean  timt-,  llic  general  liealth  nas  i>cen 
more  and  more  failing,  and  the  digestive  functions  imperfectly  performed ; 
the  patient  has  complained  of  loss  of  appetite,  pain  at  the  epigajttnum  fl 
after  eating,  slight  headache  with  nausea,  palpitations,  and  other 
dyspeptic  symptoms.  She  lias  been  losing  flesh,  suffers  from  pain  in 
the  back  and  loins  w-ithout  tenderness,  from  aching  of  the  limbs,  in- 
capability of  exertion,  and  other  evidences  of  general  debility;  but  still 
when  the  dumtion  of  the  disease  is  taken  into  account,  the  general 
health  may,  upon  the  whole,  be  said  to  have  suffered  little.  She  states 
that,  throughout  the  affection,  fatigue,  whether  of  mind  or  body,  unusual 
exertion,  excitement,  late  hour^  distress,  anxiety,  immediately  render 
[he  milky  character  of  tiie  urine  more  marked.  She  has  been  under  the  B 
care  of  several  medical  men,  as  well  as  of  some  professed  quacks  (none  " 
of  whom  have  ever  examined  the  urine),  without  benefit ;  nevertheless, 
she  has  found  that,  for  the  time,  brandy  and  isinglass,  or  compound 
spirits  of  lavender,  have  never  failed  to  clear  the  urine,  but  without  al 
all  improving  the  general  health.  She  seems  to  derive  ttrnparary  relitf 
from  ail  Ainrfs  of  itimuianis.  Occasionally  and  without  any  apparent 
cause,  the  urine  resumes  its  ordinary  appearance,  but  this  is  of  rare 
occurrence,  and  its  duration  never  exceeds  two  or  three  days.  At  no  fl 
one  time  has  she  passed  milky  urine  duriug  ifu  day.  It  is  only  the  urine 
passed  in  the  morning,  after  the  night's  sleep,  which  has  ever  presented 
a  milky  character.  Occasionally,  this  urine  settles  down  inio  a  tremulous 
jelly,  which  takes  the  shape  of  the  containing  vessel,  .md  more  than 
once  this  spontaneous  coagulation  has  taken  place  within  the  bladder 
itself;  and  in  consequence  of  the  impaction  of  small  masses  in  the 
urethra,  the  patient  has  suffered  from  temporary  retention  of  urine. 
She  has  tried  various  kinds  of  diet,  but  without  any  mible  effect  upon 
the  urine.  The  quantity  secreted  appears  normal,  and  there  is  no 
unusual  frequency  of  micturitioa  The  appetite  has  never  been  inor- 
dinate, or  the  thirst  unnatural ;  the  bowels  arc  inclined  to  be  costive. 
There  is  nothing  remarkable  about  the  stale  of  the  skin.  She  has  suf- 
fered a  good  deal  from  pain  in  the  back  and  loins,  but  there  is  no 
tenderness  in  this  locality,  and  the  uneasiness  seems  to  depend  upon 
exertion,  and  .ippcar-i  to  be  ronnirlcd  wirh  general  debility,  Tl^re  has 
never  been  any  dropsy,  and  she  has  suffered  from  no  cardiac  or  pul- 
monary  symptoms,  but  such  as  may  be  accounted  for  by  the  dyspepm  ;^| 
but  I  have  not  had  an  opportunity  of  examining  the  chest.  She  has 
never  had  severe  headache,  vertigo,  vomiting,  or  other  cerebral  sjinp- 
toms.  Has  never  had  rheumatism,  fever,  or  any  inflammatory-  attack, 
has  not  been  sali^-ated,  and  has  no  reason  to  suppose  she  has  suffered 
from  expostire  to  cold.  At  the  lime  when  T  s-iw  her,  the  tongue  wa» 
slightly  furred,  pulse  70,  small  and  soft,  respiration  ao,  and  the  skin 
rool ;  but  there  was  a  hazard  appearance  about  the  countenance. 
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a  dark  circle  around  the  eyes,  viih  slight  baggmg  of  [the  skin  in  this 
situation." 

Mr.  Cubitt  enquired  as  to  this  patient's  state  in  April,  1857,  am) 
infonned  mc  that  oucasionally  she  passed  chylous  urine,  but  onlj-  for  a 
short  time.  The  symptoms  seem  to  have  become  less  marked-  She 
has  been  taking  no  medicine,  and  latterly  has  been  in  better  general 
health  than  for  several  years  past. 

The  first  sjierimcn  of  urine  wus  passed  in  the  morning,  Ana/ysis  77. 
It  was  perfectly  fluid,  and  had  all  the  ap|>eanince  of  fresh  milk.  It  had 
neither  a  urinous  smell  nor  ta.stc  Upon  the  addition  of  an  equal 
volume  of  ether  it  became  perfectly  clear :  but  when  ihc  ether  was 
allowed  to  evaporate  by  the  application  of  a  gentle  heat,  the  fatty 
matter  could  be  again  diffused,  by  agitation,  through  the  urine,  which 
regained  its  milky  appearance,  although  it  appeared  rather  more  trans- 
parent  than  before  the  addition  of  the  ether.  Upon  examination,  how- 
ever, by  the  microscope,  instead  of  the  minute  granules  visible  in  the 
first  instance,  nuaureus  larff  and  wtU-d^ned  oil  gio&ula  were  ob- 
8er\'ed 

Speajii gravity,  1,013.     Readion,  neutral. 

A  little  of  the  urine  was  evaporated  to  dryness.  The  dry  residue 
was  ver>"  greasy  to  the  touch.  It  was  treated  with  ether;  and,  upon 
evaporating  the  ethereal  solution^  a  considerable  qujtntily  of  hard  and 
colourless  fat  was  obtaittcd. 
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Fat  i]UuIuLi1e  in  coKI  alcohol    .„         ,„ 

'■70     I3"9          ^ 

Fat  «olub1c  in  goM  aicnhol       

a*oo 

Alkaline  &ulplutc^anOchlorid»        
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*»S 

Earthy  FIiospliatM        

The  secoml  specimen  {Analysis  78)  wa«  passed  during  the  same  day. 
It  was  slightly  turbid,  but  contained  a  mere  trace  of  deposit,  consisting 
of  a  little  epithelium,  with  a  few  cells  larger  than  lymph  corpuscles,  and 
a  few  small  cells,  probably  minute  fungi.  Not  the  slightest  precipitate 
was  produced  by  the  application  of  heat,  or  by  the  aitdicion  of  nitric 
acid. 
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S/'trific  grtmfX'  i.o'o-  ^twrf/cfl,  very  slightly  acid- 
The  presence  of  so  large  a  proportion  of  fatty  matter,  perhaps,  com* 
liined  with  the  albumen  (13*9  grains)  in  the  iiret  specimen,  and  its 
complete  absence  in  the  second,  which  was  passed  only  a  few  hours 
aflcrward-s  is  very  interesting,  and  beais  upon  the  pathology  of  thi» 
strange  condition.  The  fatty  matter  was  carefully  examined  for 
cholcstcrinc  but  not  a  trace  coukl  be  detected.  The  characters  of 
this  substance  are  described  in  p.  3  to. 

The  profmrtion  of  the  constituents  in  100  grains  of  the  solid  matter 
of  these  two  specimens  of  urine,  is  given  in  the  following  table.  77  is 
the  chylous,  78  the  clear  specimen  — 


AMALYSBS 

?7 

78 

Solid  matter     ... 

■ii        ..■ 

lOD'DO 

ioax» 

Vrca',, 

14-69 

3278 

AlbitTnen 

... 

2471 

— 

Extractive  nuittrr, 

uric  nckl... 

2217 

35(8 

Fatty  tnauet  ... 

26 '43 

— 

Alkaline  sulphates  uitl  chlorides 

3'4 

35-18 

Phosplifltcii     ... 



&-86 

7  54 

Mieroicopicai  CHaratiers  of  the  Deposit. — The  slight  deposit  which 
formed  after  the  chylous  urine  had  Iwen  allowed  to  stand  for  some  lime 
in  a  conical  glass  vcs.5el,  consisted  of  a  small  quantity  of  vesical  epithe- 
lium, and  some  small  slightJy  granular  circular  cells  resembling  chyle  or 
lymph  coqiuscles. 

No  oil  globules  could  be  detected  upon  the  surface  of  the  urine  or 
amongst  the  deposit,  and  the  fatty  matter,  which  was  equally  diffused 
throughout,  was  in  a  molecular  or  granular  form.  By  examining  the 
urine  with  the  highest  powers,  only  ver>'  minute  granules  could  be 
detected.  These  exhibited  molcailar  movements.  Indeed,  it  may  be 
said  that  the  microscopical  characters  of  this  urine  closely  resembled 
those  of  chyle.     See  pi.  V,  fig.  26. 

Only  a  few  of  the  granular  cells  could  he  discovered  in  tfic  dear 
specimen,  in  whidi  there  was  scarcely  any  »-isiblc  deposit. 

In  a  case  which  occurred  in  the  practice  of  Mr.  Gossett,  and  which  Ea 
related  by  Dr.  Goiding  Bird,  .in  altenution  in  the  character  of  the  urine 
similar  to  that  noticed  in  the  present  case  occurred.  .\s  in  this  case,  the 
urine  which  was  passed  in  the  morning  was  (hylms,  while  that  sccirtcd 
some  hours  afterwards  was  dmr^  pale,  and  transparml.  'I'he  clear 
specimens,  however,  contained  albumen.  The  chylous  specimen  which 
[  examined  did  not  coagulate  spontaneously,  as  often  occurs  in  these 
cues.  In  the  case  reported  by  Dr.  Bence  Jones,  specimens  of  urine 
were  frequently  passed  which  were  perfectly  dear. 
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I,'Ht>retieT,  and  the  late  Dr.  Franz  Simon,  of  Berlin,  slate  that  these 
specimens  of  milky  looking  urine  contain  aii ^ebules;  but  the  j?reatcr 
nttmber  of  authors  who  have  met  with  siirh  cases  have  like  myself  feiled 
to  tietect  oil  globules  in  the  urine.  In  the  inst-incc  under  consideration 
Ihej'  were  cercainly  absent,  and  the  fatty  matter  existed  in  a  molecular 
form  only.  In  Dr.  Bencc  Jones'  case,  «/  gMults  were  found  in  one  or 
two  instances ;  but  In  other  specimens  the  latty  matter  was  present  in  a 
molecular  state-  Or,  Waters  states  thai  ml gM'uIa  were  present  in  the 
urine  in  a  case  he  had  under  his  care,  and  that  the  urine  contained 
mucus  and  pus  corpuscles. 

In  true  cases  of  chylous  urine,  the  fatty  matter,  in  a  molecular  state, 
."^eems  to  escape  at  once  into  the  urine  ;  while  in  rases  of  fatty  degene- 
ration of  the  kidney,  in  which  acittai  gtobidfs  are  obscn,*ed,  the  fetty 
nutter  exists  in  the  interior  of  the  cells,  where  it  remains  a  sufficient 
dmc  lo  become  converted  into  distinct  oil  globules.  Globules  thus 
formed  may  afterw.irds  become  separated  from  each  other,  and  may 
appear  in  the  urine  as  free  oil  globules.  Such  oil  gt^u/es  make  their 
appcanince  in  all  cells  which  have  been  kept  for  some  time  in  'preser- 
vative fluids.'  lite  change  in  question  is  unfortunately  too  familiar  lo 
microscopists.  It  would  seem  to  show  that  the  oil  globules  result  from 
the  decomposition  of  matter  which,  under  the  conditions  preicnt  in 
the  healthy  living  body,  would  be  rcsotvctl  into  iicrfcctiy  soluble  con- 
stituents, and  it  is  not  improbable  that  when  this  change  occurs  in  cells 
in  the  living  body,  it  is  due  to  diminished  activic)-  of  the  chemical 
changes,  and  especially  to  diminished  oxidation. 

After  chylous  urine  has  been  allowed  to  stand  for  some  time,  the 
granular  fatty  matter  may  become  aggregated  in  masses,  so  as  to  form 
distinct  oil  globules. 

■r.  Bener  Junci*  cmm. —  In  n  case  of  albuminous  and  £:itty  urine, 
reported  by  Dr.  Bencc  Jones  (**  Mcdico-Chirui^ral  Transactions," 
vol.  XXXni),  oil  globules  and  streaks  of  oil  were  detected  upon  the 
surface  of  the  urine  which  was  passed  in  the  morning,  by  microscopical 
examination.  In  two  other  specimens  passed  later  in  the  day,  fatty 
matter  in  a  molecidar  form,  but  no  oil  globules,  was  discovered.  Upon 
standing,  a  coagiilum  formed  in  the  urine.  These  specimens  contained 
about  50  grains  of  solid  matter  in  1,000  of  urine.  The  parient  was  a 
Scotchman,  aged  ja.  His  work  was  hard,  and  he  was  subject  to 
privations.  The  urine  was  first  observed  to  be  tliick  and  white  about 
t'hristmas,  1848 ;  ami  at  this  time  the  chief  syroptom  from  which  he 
suSered,  was  acute  pain  in  the  loins. 

l^hmann  is,  as  far  as  I  know,  the  only  obser\'er  who  slates  that 
chylous  urine  never  owes  its  opacity  lo  fat  ("  Physiological  Chemistry," 
vol.  in,  p.  544).  I  l^ve  now  seen  and  heard  of  several  cases,  ami 
in  every  one  the  opacity  was  due  to  fatty  mut^.     Authorities  generally 
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are  quite  agreed  upon  this  point;  but  some  stale  ttut  the  fat  is  some- 
times in  the  form  of  g,ii^uUs.  In  the  cases  I  have  seen,  it  was  in  > 
tttokfutar  staie  only. 

The  following  are  two  analyses  of  the  urine  in  Dr.  Bencc 
Jones'  case.  The  first  was  made  on  October  19,  1849,  and  the  second 
was  passed  some  Lime  afterwoxds,  on  the  same  day  on  which  the  patient 
was  bled. 


ANALVSBS 


Water 

Solid  m&ct«r 

Albumen     ... 

Urea 

Fatly  m»Her 
SBiine  inidiio 


1336 

8-37 
8-OI 

75 


80 

943' '3 

5fi-87 

I3^S 
24116 

7-*S 

10-80 

■60 


The  chylous  urine  contained  blood  corpuscles.  The  senim  of  Ihc 
blood  wa*  not  mliky,  but  the  blood  contained  in  1,000  [jarts  a4o-03  of 
solid  residue,  which  contained  of  fatty  matter  '62  ;  fibrinc,  3'63  ;  blood 
globules,  15<>'3;  solids  of  .serum,  78*1.  Dr.  Bence  Jones  showed,  in 
some  valuable  experiments  on  this  case,  that  during  complete  rest,  olbu- 
men  was  not  paiiscd.  ("  Phil.  Trans.,"  1850.)  The  urine  was  not  chylous 
from  rVbruar)*  14,  1S50,  to  October  4,  1851,  when  it  was  again 
slightly  chylous.  The  beneficial  change  was  entirely  attributable  to 
gallic  acid.  At  first,  twenty  grains  tlirce  linics  a-day  were  given,  but  this 
was  afterwards  diminished. 

Dr.  IJence  Jones  mentions  another  case  of  a  gentleman,  aged  40, 
who  passed  the  greater  part  of  his  life  in  the  West  Indies.  Tlic 
chylous  condition  of  the  urine  was  increased  both  by  menial  and 
bodily  exertion.  The  urine  was  sometimes  clear  for  several  days 
together,  sometimes  white  after  dinner,  and  clear  all  the  rest  of  the 
day.  It  was  more  frciiucntly  chylous  after  animal  that  after  vtfft^e 
food. 

Dr.  wa»er»'  Case. — Dr.  Waters,  of  Liveqjool  ("  Medico-Chiiuipcal 
■frans-ictions,"  vol.  XLV,  for  1863),  reports  the  case  of  a  young  seaman, 
a  native  of  Bermuda,  in  whom  retention  of  the  urine  was  caused  by  the 
coagulation  of  chylous  urine  within  the  bladder.  The  urine  had  the  usual 
characters  of  chylous  urine,  but  coagulated  into  a  tremulous  mass  exactly 
resembling  bhnc-man^e.  The  urine  contained  blood  corpuscles.  Analysis 
81  shows  the  composition  of  the  urine  in  Dr.  Waters'  case  of  chylous 
urine.  It  was  made  by  Dr.  Baker  Edwards,  of  Liverpool  Specific 
gravity,  1,01 2.  This  siR-cimen  of  urine,  it  will  be  observed,  contained  a 
certain  proportion  of  albumen,  though  much  less  than  is  met  with  in 
many. 
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W«t«f        ,  .  9673 

Solid  matter 327 

Urea fi-O 

Albumen,  with  Iracee  of  uric  add    6v 

Fat 9-9 

Vesical  mucus 4"5 

Aoimal  exinictlve        4'i 

Kixwl  allcalinc  salts fo 

Eaitliy  lall*      ...         ...         ...          .,.         ...  -3 

Br,  prlcstlr7*«  c«w. — The  patient  was  a  boy  who  was  only  1 1  years 
of  age.  ("Me<iical  Times  and  Gazette,"  April  j8,  1857.)  He  was 
born  at  the  Cape  of  Good  Hope,  and  was  taken  as  a  child  to  the  Isle 
of  France,  and  while  there  had  frequent  attacks  of  hairoaturia  and 
chylous  urine.  The  attacks  came  on  at  intervals  of  weeks  or  months. 
He  was  placed,  in  the  autumn  of  tSs5,  under  the  f-arc  of  !>.  Simpson, 
of  Edinburgh.  Various  plans  of  treatment  were  tried  in  vain.  He 
was  confined  to  the  house,  and  passed  as  much  as  from  fifty  to  fifty-five 
otmces  of  rhylous  urine  daily.  He  gradually  became  weaker^  and  died 
apparently  from  asthenia.  A  fortnight  before  death,  the  urine  iosi  its 
milky  appearance,  and  the  feet  became  oedematous.  Every  tissue 
appeared  bloodless,  and  there  was  considerable  emaciation.  The 
kidneys  were  pale,  rather  larger  than  nattinil.  Tliroiighout  (he  greater 
part  of  both  kidneys  the  epithelium  was  found  to  contain  numerous  oil 
globules.  Dr.  Priestley  suggests  the  possibiJity  that  this  case  of  chylous 
arinc  may  have  been  assori.ited  with  Bright's  disease. 

a»r.  rurtrr^  CM**.— The  observations  of  Dr.  Carter  ("  Mcdico- 
Chirurgical  Transactions"  for  i86a,  vol.  XLV)  are  strongly  in  favour 
of  the  view  that  chyle  obtains  tfiraf  entrance  into  some  part  of  the 
urinary  channels.  In  three  cases  reported  by  him,  there  was  accu- 
mulation in  the  lymphatics.  In  the  first  the  chyle  was  occasionally 
discharged  from  the  cutaneous  surface,  the  urine  being  unaffected.  The 
opening  in  the  lymphatic  vessel,  from  which  the  chyle  escaped,  was 
situated  1  few  inches  beiow  Poupart's  ligament,  and  sometimes  a  pint 
could  be  collected  in  a  day.  In  the  second  case  there  was  an  external 
discharge  oXehyle,  and  the  urine  was  frequently  chyhtn.  The  third  was 
a  case  of  ehy/ous  uritu  without  any  external  discharge  of  chyle. 

These  cases  prove  the  existence  of  a  dilated  condition  of  the  \ym- 
phatic  vessels.  The  dilatation  clearly  e.vtending  as  high  as  the  thoracic 
duct,  thus  allowing  the  chyle  to  pass  from  this  lube  into  the  lymphatics. 
In  such  a  case  the  tube  would  be  stretched  so  as  to  render  the  valves 
useless. 

ItT.  ■nckiuiiui'H  (-mtr  nl  While  nkro-Scroua  DlwbKnre  tvwta  (be 
TWvk. — Dr.  Buchanan  has  reported  a  very  interesting  case  in  which 
a  fluid  like  chyle  was  discharged  from  the  surface  of  the  thigh,  in 
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vol.  XLVI  of  ihc  "Med.  Chir.  Trans,,"  1862.  The  paiicnl  was  a 
WDOian  in  liutuble  circutnsLutces,  forty-six  ycxrs  of  a^e,  pole,  but  nol 
emaciated.  She  was  weak  in  consequence  of  an  excessive  discharge 
which  cQuUI  not  be  cured,  from  the  inner  and  posterior  aspect  of  the 
left  thigh.  The  fluid  which  escaped  resembled  milk.  1 1  flowed  from 
a  semi>cxcoriatcd  surface  about  the  size  of  the  palm  of  the  hand.  Over 
this  space  were  numerous  pearly  vesicles,  and  from  the  excoriations 
resulting  from  the  rupture  of  some  of  these  there  was  a  coastanl  slraita 
of  milVy  fluid,  more  cojiious  aiul  more  persistent  when  the  ]iatienl  ^us 
in  the  erect  posture  and  moving  about.  In  the  after  part  of  the  day. 
so  free  was  the  flow  that  her  "garments  were  drenched,  even  through 
the  cloths  which  were  applied  to  protect  them."  Five  ounces  of  the 
fluid  were  collected  in  the  course  of  an  hour.  The  afleeted  thigh  was 
much  swollen,  itsgirtlx  being  nineteen  inches,  while  the  opiJosite  limb  only 
measured  sixteen  inches.  The  inguinnl  g1andi«  were  not  enlarged.  Varia- 
tion in  the  food  produced  no  alteration  either  in  the  quantity  or  quality 
of  the  secretion.  The  patient  had  had  several  attacks  of  phlebitis  in 
At  aflected  limb  which  commenced  after  her  second  conflnement  A 
ftw  vesicles  made  their  appearance  about  fifteen  ycare  ago.  The 
number  of  these  increased  on  a  subsec]ucnt  attack.  She  seeni-i  to  have 
had  many  attacks  of  inflammation  of  the  left  ingtiinal  region  ushered 
in  by  sliivering  fits.  Dr.  Buchanan  advised  the  patient  to  wear  an 
elastic  ittocking,  which  relieved  her  very  much  although  the  discharge 
recurred  whenever  the  pressure  was  removed. 

The  discharge  resembled  chyle.  Fibriu  coagulated  from  it.  It» 
specific  gravity  ranged  between  i,qii  and  1,015.  Bodies  like  white 
blood  corpuscles  were  delected  upon  microscopical  ex:iminalion,  and 
the  fluid  contained  minute  particles  which  exhibited  molecular  move- 
men's  and  were  soluble  in  cihcr.  Professor  Anderson  analysed  the 
fluid  with  the  following  results.  One  of  my  analj-ses  of  chylous  uiine, 
p.  301.  is  given  for  comjKirison. 
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Dr.  Buchanan  refers  to  records  of  but  three  cases  similar  to  hU. 
The  first  occurred  in  Germany  during  the  :  7th  century,  and  was  recorded 
by  Dr.  L.  Sigismund  f;ra5.v  The  second  in  the  north  of  France,  and 
is  referred  to  by  H alien      The  third  is  related  by  Dr.  Rommel.      In 
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the  tropics,  hovcver,  such  cases,  like  those  of  chylous  urine,  are  far 
from  unconunon. 

Dr.  Buchanan  arrives  at  the  conclusion  that  this  mtllc  like  fluid  dis- 
durged  from  the  thigh  must  be  wAi/f  serum  from  iMe  iiaoii.  He 
evidently  feels  the  force  of  the  objection,  that  in  this  case  the  senim 
ought  to  be  milky  in  every  part  of  the  body,  and  is  driven  to  adopt 
the  remarkable  hypothesis  that  the  deternii nation  of  the  fatiy  matter  to 
the  part  of  the  skin  from  which  the  white  serum  transuded  depends 
upon  "the  morbid  activity  of  multitudes  ofepilhclial  cells,  the  function 
of  which  has  become  perverted."  He  tliinks  the  sudoriparous  glands 
take  a  chiiif  part  in  the  process.  Di.  Buchanan  speaks  of  Dr.  Carter's 
theory  as  "  znatomically  impossible  and  pathologically  unnecessary." 
It  seems  to  me  that  his  own  hypothesis  is  absolutely  untenable.  Can 
Dr.  Buchanan  bring  forward  any  (acts  whatever  to  justify  the  con 
elusion  that  the  epithelial  cells  of  the  skin,  sudoriparous  glands  and 
sebaceous  glands  in  a  space  the  sine  of  the  /■ahn  of  the  hand 
secrete  five  ounces  of  fluid  containing  more  than  5  per  cent  of  solid 
matter,  in  the  course  of  an  hour?  I  cannot  help  saying  that  to  my 
mind  this  appears  the  least  satisfactory  of  all  llie  hypotheses  yet 
advanced  in  explanation  of  this  interesting  affeciion. 

Of  the  Nature  and  Treatmmt  of  ChyUus  (/rifu. 

The  very  large  quantity  of  fatly  matter  present  m  the  first  specimen  of 
urine,  Analysis  77,  p.  301,  and  its  total  absence  in  the  urine  passed  only 
a  few  hours  afterwards,  Analysis  78,  is  remarkable  in  Mr.  Cubitt's  case, 
aod  confirms  the  conclusions  which  previous  observers  have  arrived  at 
with  reference  to  this  condition ;  viz.,  that  the  fatty  matter  appears  in 
largest  quantity  after  the  absorption  of  chyle;  although  in  Dr.  Hence 
Jones'  case  it  did  not  seem  to  be  associated  with  any  fatty  condition 
of  the  blood.  In  Mr.  Cubitt's  rose,  we  may,  T  think,  conchide  that 
there  is  no  organic  disease  of  the  kidneys, — first,  from  the  absence  of 
any  s)-mptom3;  secondly,  from  the  microscopical  characters  of  the 
deposit ;  and,  thirdly,  from  tlie  fact  that  albumen  was  only  present  when 
the  urine  contained  the  fatty  matter. 

Many  of  the  patients  whose  cases  are  recorded,  have  suffered  from 
severe  pain  in  the  region  of  the  kidneys ;  but  this  may  be  accounted  for 
by  general  debility,  associated  with  this  condition  of  urine,  as  well  as 
on  the  supposition  of  the  existence  of  organic  disease  of  the  kidneys. 
Indeed,  the  pain  referred  to  in  this  locality,  seems  to  partake  more  of 
the  character  of  muscular  pain  than  of  pain  seated  in  the  kidneys  ihem 
selves. 

No  lesion  likely  to  account  for  the  production  of  tlie  chylous  urine 
has  been  met  with  in  the  ^st-mortem  examinations  of  the  cases  of  this 
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condition  whicii  have  been  made;  and  most  obsen-ers  consider  that  the 
chyluu!)  comlitiun  uf  the  urine  does  not  dt'pcnd  upcn  a  morbid  state  of 
the  kidneys.  Dr.  Klliotson,  on  the  other  hand,  inclines  to  the  view 
that  the  kidneys  are  to  be  regarded  as  the  seat  of  the  affection.  He 
gives  the  history  of  a  very  interesting  case  in  llie  "  Medical  Tiroes  and 
Gaictte,"  for  September  19,  1857. 

Dr.  Waters,  grounding  his  conclusions  upon  the  apparent  effects  of 
treatment  in  one  case,  considers  that  the  disease  depends  upon  "A 
relaxed  condition  of  the  mpillarics  of  the  kidneys."  He  thinks  that  the 
fibrin,  albumen,  fat,  and  blood  corjiuscles,  simply  filter  away  from  the 
blood  vessels.  The  results  of  the  two  analyses  recorded  on  pp.  301,  302, 
arc,  however,  (juitc  inexplicable  upon  such  a  view. 

Dr.  Carter  has  remarked,  ttut  in  some  analyses — as,  fur  example,  in 
mine  already  referred  to— the  relative  proportion  of  albumen  and  fatty 
matter  precisely  accords  with  that  in  chyle,  as  shown  in  the  following 
analyses  :^ 


Ret^  Analysis  ef  CkyU, 
Fer  looa. 

Ffttty  matter         ...        36-01 
Albuminnus  nutltcr  35''^         .•> 


l^y  Aimlyiu  0/  Ckyioui  Urimt, 

Per  1000. 

13-9 

13-0 


In  both  the  proportioiis  are  nearly  equal,  but  chyle  varies  somewhat 
in  compositioHi  there  being  sometimes  two  parts  of  albumen  to  one  of 
falty  matter.  Dr.  Rence  Jones*  analysis  of  chylous  urine  shows  a  similar 
relation  cxistiug  between  the  fatty  and  albuminous  matters  present 

I  have  long  suspected  that  the  chyle  passed  into  the  urinary  tract  by 
a  course  more  direct  than  was  usually  supiwscd,  and  the  two  concluding 
paragraphs  of  this  section  which  arc  left,  i^-ith  the  exception  of  the  words 
in  brackets,  as  in  the  first  tdition  of  this  work,  clearly  show  that  I  con- 
sidered it  important  to  search  for  a  dired  eommunuatiatt  between  the 
lacteal  vessels  and  the  urinary  tract.  Dr.  Caner  seems  to  have  misun- 
derstood my  observation,  that  the  "chylous  character  of  the  urine  «*a5 
intimately  associated  with  the  absorption  of  chyle."  The  meaning  I 
intended  to  convey  was,  that  after  chyle  had  been  undergoing  absorp- 
tion by  the  laeUah  of  the  intestcHe,  the  chylous  slate  of  the  urine  was 
observed  in  some  of  the  cases  recorded. 

The  cases  of  Dr.  Carter  are  exceedingly  important,  and  bear,  in  a 
most  interesting  manner,  upon  the  palholoi;y  of  chylous  urine.  There 
remains,  however,  ilie  fact  to  be  demonstrated,  that  coloured  fluiJ 
injected  into  the  thoracic  duct  will  p3.ss  into  the  pelvis  of  the  kidney, 
ureters  or  bladder,  in  this  disease.  Post-mortems  occur  so  rarely  in  thia 
country,  that  it  may  be  long  before  ofi  opportunity  of  making  the  experi- 
ment offers  itself. 

Upon  rci-icwing  the  chief  points  in  these  and  other  cases,  one  b  led 
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to  conclude  that  the  condilion  doa  not  depend  upon  any  permaTient 
jw<»r(J;'(/ change  in  the  secrcling  structure  of  the  kidney,  2nd  that  the 
chylous  character  of  the  urine  Is  intimately  connected  with  the  absorption 
of  chyle  (by  the  lacteals  ramifying  on  the  intestines.)  The  debility  and 
emaciation  show  that  the  fatty  matter,  albumen,  and  other  nutritive  sub- 
stances, are  diverted  from  their  proper  course,  and  removed  in  the  urine, 
instead  of  being  appropriated  to  the  nutrition  of  the  system.  Whether 
these  materiaU  arc  separated  from  the  blood  by  the  kidneys,  or  find  their 
way  to  tliese  oryaas  by  some  more  direct  course,  cannot  now  be  decided. 
Dr.  Buchanan's  hypothesis  that  the  chylous  fluid  is  formed  by  a  per- 
verted action  of  the  epithelial  cells,  I  consider  quite  untenable.  Sa 
P-SOJ. 

I  trust  that  practitioners  who  have  opportunities  of  examining  many  of 
these  cases  in  the  West  Indies,  will  afford  us  assistance  in  endeavouring 
to  ascertain  the  nature  of  this  curious  condition.  Careful  reports  of  the 
most  marked  cases  are  much  to  be  desired.  In. /tfj/-mw/^w  examina- 
tions, the  scnim  of  the  blood  should  he  collected  and  allowed  to  stand, 
in  order  to  see  if  it  be  milky  or  noi.  The  state  of  the  mesenteric 
glands,  lacteals.  and  receptaculum  chyli,  should  be  particularly  examined, 
and  it  would  be  desirable  to  inject  the  thoracic  duct,  first  witli  trons- 
|>arent  fluid  injection,  and  afterwards  distend  it  with  a  little  strong  size, 
when  the  course  of  the  absorbent  trunks  might  be  traced,  and,  if  ntccs- 
sary,  parts  subjected  to  microscopical  examination. 

Of  tJie  TrratiDvnt  nt  Cmmo  of  Chylous  Vriov.^VariotiS  plans  of 
treatment  have  been  tried  in  cjiscs  of  chylous  urine,  but  without  very 
satisfactory  results.  Astringents  have  proved  uscfiil  in  many  instances ; 
and  in  one  of  Dr.  Bence  Jones'  crises,  the  pressure  of  a  tight  belt 
"relieved  the  pain,  and  rendered  the  urine  slightly  less  chylous." 

Dr.  Prout  found  that  in  some  of  his  cases  temporary  relief  resulted 
from  the  use  of  mineral  acids  and  astringents,  as  alum  and  acetate 
of  lead.  Opium  also  arrested  some  of  the  sjinptoms  for  a  while. 
Dr.  Bcnce  Jones  has  tried  a  variety  of  remedies,  but  the  greatest 
advantage  seems  to  have  been  derived  from  the  use  of  astringents. 
Tannic  acid,  acetate  of  lead,  and  nitrate  of  silver,  were  employed. 
Matico  afforded  some  relief,  but  the  most  valuable  remedy  in  Dr.  Bcncc 
Jones'  hands  was  gallic  acid.  Its  good  cflTecls  were  probably  due  to 
its  astringent  properties,  and  not  to  any  specific  action.  The  chylous 
character  of  the  urine  and  the  albumen  disappeared  two  days  after  the 
commencement  of  the  use  of  this  drug ;  and  in  one  case  the  patient 
seems  to  have  been  cured  by  its  long  continued  nse.  (For  the  results 
of  a  daily  examination  of  the  urine  for  some  weekis  while  the  patient 
was  on  gallic  acid,  see  "  PhiL  Trans.,"  1850.) 

In  Dr.  Priestley's  case,  thfe  gallic  acid  caused  such  nausea  that  it 
was  considered  expedient  to  abandon  its  use.    Gallic  acid  was  also 
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tried  by  Dr.  GoofJwin  of  Norwich,  in  a  case  which  ramc  under  hU  care. 
He  says — "  OuJlic  acid  appeared  to  exert  great  influence  in  restraining 
the  milky  appearance  of  the  urine.  The  patient  took  it  for  about  nine 
months  in  1855  and  1856  ;  and  I  found  his  water  perfectly  normal  in 
colour  after  six  months  steady  use  of  it  in  doses  of  half  a  drachm  three 
timet  a-day.  He  then  discontinued  its  use,  and  went  to  work.  In 
four  or  five  days,  the  same  milky  appearance  presented  itself,  and  was 
again  removed  by  taking  the  gallic  acid.  Kc  could  at  any  time  render 
the  urine  nearly  norma!  in  appeanncc  by  taking  this  drug  ;  bm  it  was 
necessary  to  avoid  hard  work.  He  only  complained  of  occasional 
dimness  of  sight  and  deafness ;  but  it  was  not  easy  to  make  out  to  what 
cause  these  symptoms  were  due.  He  left  off  attending  the  hospital  in 
September  last,  when  my  note  is  as  follows:~Has  not  had  any  gallic 
add  for  three  weeks,  and  the  urine  is  now  slightly  opaline  in  appearance. 
Specific  gravity,  1,010;  the  temperature  of  air  was  about  50°.  He 
passes  seven  pints  and  a  half  daily  on  the  average.  It  does  not  ctngU' 
late  with  heat  or  nitric  acid,  or  both  combined."  Dr.  Guodwiu  has  not 
been  able  to  ascertain  anything  of  the  further  history  of  the  rase.  In 
Dr.  Waters'  case  gallic  acid  was  given  in  doses  commencing  at  30  grains 
a-day,  gradually  increased  to  135  grains  a^day,  and  then  gradually 
reduced.  The  patient  was  under  treatment  less  iKin  nine  weeks  and 
got  quite  well.  His  weight  increased  from  8  stone  6  lbs.,  to  10  stone 
6  lbs.  Four  months  after  his  discharge  from  the  hospital  he  continued 
in  good  health.  There  was  no  albumen  or  fatty  matter  in  the  urine. 
The  general  debility  in  these  cases  will  be  relieved  by  iron,  tonics, 
and  carefully  regulated  diet 
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Compoallinn  of  rRttT  HRtter  paMM  !■  CmMtm  ut  Putty  Decencra. 
tlon  of  tbc  HJtfn«T. — Some  yeam  ago  (1850),  when  examining  the  fatty 
matter  which  accumulates  in  the  epithelial  cells  and  caitit  passed  in  the 
urine  in  great  number  in  some  cases  of  fatty  degeneration  of  the  kidney,  I 
was  surprised  to  find  that  it  contained  a  considerable  quantity  of  choteste- 
rine.  The  only  cases  in  which  rholesterine  seems  to  have  been  detected 
in  urine,  are  those  which  arc  referred  to  in  Simon's  "Animal  Chemistry." 
Gmelin  is  said  to  have  found  chotesterine  in  the  urine  in  a  case  in  which 
the  flow  of  bile  was  impeded ;  and  Moller  twice  detected  it  in  kiesiein, 
tlie  him  which  rises  to  the  surface  of  the  urine  of  pregnant  women,  and 
contains  sometimes  much  fatty  matter.  (Casper's  "  Wochenschr.," 
Jan.  II — 18,  :84s;  quoted  in  Franz  Simon's  "Animal  Chemistry," 
vol,  II,  pp.  J13,  333.}  It  is  not  stated,  however,  in  these  cases,  if  the 
cr>-stalline  form  of  the  crystals  was  made  out;  nor  is  it  certain  that  the 
nutter  referred  to  was  chotesterine  at  all. 
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Other  authorities,  among  whom  is  Lehmann,  state  that  choleslerine 
has  nc»-er  been  detected  in  urine. 

The  first  case  which  I  examined  was  that  of  John  Ryan,  a  patient  in 
King's  College  Hospital,  in  1850,  under  the  care  of  Dr.  Todd.  The 
urine  was  pale,  of  acid  rcacliou  ;  speciiic  gravity  1,020,  and  contained 
albumen.  The  pale  flocculent  deposit  consisted  principally  of  lat 
cells. 

The  deposit  from  upwards  of  seven  gallons  of  urine  was  collected 
upon  a  filter,  Tl  was  dried  over  a  ^-atcr-balh,  and  digested  in  a  mislure 
of  alcohol  and  ether.  The  solution  was  filtered^  and  after  being  concen- 
trated by  evaporation,  was  allowed  to  cool.  Crystals  of  cholesierinc 
were  found  in  considerable  number.  These  were  snbjectetl  to  mitn'o- 
bcupical  examinatiun.  The  fatty  matter  in  tlus  case  was  composed 
of  at  least  three  dititinct  form.s  of  tat ;  but,  in  consequence  of  the 
very  small  quantity  obtained  for  observation,  it  was  not  possible  to 
investigate  their  chaiaclers  very  minutely.  The  deposit  from  this 
urine  contained — 

1.  A  dark  brown  fat  in  very  small  quantity,  which  was  soluble  in 
ether,  but  insoluble  in  hot  and  cold  alcohol. 

2.  A  light  brown  saponifiable  (at,  soluble  in  hot  but  insoluble  in 
cold  alcohol. 

3.  A  considerable  quantity  of  pure  cJufUsteriru^  wliich  originally 
existed  in  the  urine,  dissolved  in  tlie  other  fais,  pL  V,  fig.  aS,  p.  312. 

The  nest  case  of  fatty  degeneration  of  the  kidney  submitted  to 
cxainiiution  wiui  thai  of  a  man  mimed  Tiedernan,  also  a  patient  of 
Dr.  Todd's,  in  King's  College  Hospital.  The  case  is  published 
in  Dr.  Todd's  "Clmical  Leclurcs"  (Case  107).  See  also  " .A.rchivt.-s 
of  Medicine,"  vol.  I,  p.  8.  The  latly  matter  obtained  from  twenty- 
four  pints  of  urine  weighed  only  -47  grains,  but  from  this  a  great 
number  of  crystals  of  cholcslcrine  were  obtained  by  extraction  with 
alcohol 

TTie  deposit  of  the  nrine  of  a  third  case  of  fatty  degeneration  of  the 
kidney  has  been  submiiicd  to  examination,  and  cholesterine  has  been 
discovered  in  this  instance  also. 

In  another  case  in  which  the  depoMt  had  been  kept  for  some  time  In 
a  preservative  fluid  cunsiiiling  of  naphtha,  creasutc,  and  water,  the  choice 
ferine  had  separated  sponuneously  from  the  other  constituents  of  the 
oil  globules,  in  the  fonn  of  rhomboidal  tablets. 

The  fatty  matter  deposited  in  the  kidney  in  these  cases  also  contains 
a  large  proportion  of  cholesterine  ;  and  1  have  detected  the  presence  of 
cholcstcrinc  in  the  fatty  matter  of  so  many  organs  in  a  state  of  fatty 
degeneration,  as  to  Justify  the  conclusion  that  the  formation  of  this  sub- 
stance is  intimately  coimected  with  the  changes  taking  place  in  this 
morbid  process. 
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When  cholesCerine  occurs  in  the  urine,  it  is  always  dissolved  in  other 
fatty  matters,  so  that  its  presence  cannot  be  dctcc-ted  except  by  extrac- 
tiou  with  aJcohol  and  subsequent  co'Slallisaiion,  pi.  V,  fig.  28.  Tt  is 
one  of  the  constant  constituents  of  the  minute  fat  globules  produced  in 
the  epithehal  cells  and  casts  of  the  uriniferous  tubes,  which  arc  so 
characteristic  of  this  form  of  kidney  disease. 

Surprise  has  often  been  excited  by  observing  that  oil  globules  passed 
in  the  urine  111  these  cases,  sink  to  the  bottom  of  the  vessel,  when  we 
should  expect  rather  to  find  the  fatty  matter  rising  to  the  surface  by 
reason  of  its  lightness.  That  the  cell-walU  r.nd'  casts  arc  not  the  sole 
cause  of  this  subsidence  is  proved  by  the  fact  that  individual  globules, 
quite  free  from  these  stmctures,  are  frequently  found  at  the  bottom  of 
the  vessel  with  the  dcjwsit  This  subsidence  is  probably  in  some 
measure  due  to  the  quantity  of  the  cholesterine  entering  into  the 
composition  of  the  fatty  matter.  CrysMis  of  cholestcrinc  sink  in  fliuds 
of  a  specific  gravity  even  some  degrees  alxivc  1,000. 

('hwlolfrinc  imld  Co  be  ubiolDrd  from  lb«  Vrlne  In  Olker 
DlaeasN.— I  have  not  been  able  to  detect  cholcsterinc  in  the  urine  in 
any  other  nioihid  condition  than  in  that  above  refened  to.  Although 
I  have  at  present  only  searched  for  it  in  four  cases  of  fatty  degeneration, 
in  consequence  of  the  difhculty  of  obtaining  sufficient  quantity  of  the 
deposit  to  work  upon,  the  circuiustantes  which  I  have  enumerated 
render  it  very  probable  that  it  is  a  constituent  of  the  fatty  matter  present 
not  only  in  the  urine  in  all  cases  of  fatty  dc^neriition  of  the  kidney,  but 
that  it  is  a  constint  constituent  of  the  fatty  matter  present  in  all  cells  and 
tissues  in  a.  sLitc  of  fatty  degeneration. 

It  has  been  stated  recently  by  some  observ-ers  that  cholesterine  was  to 
be  obtained  from  the  urine  in  several  different  forms  of  disease.  Dr.  Solis* 
bury  ("American  Journal  of  the  Medical  Sdcnccs,"  April,  1 863)  states  that 
hedctccted  cholesterine  in  eighteen  specimens  of  morbid  urine,  but  hedoes 
not  appear  to  have  chemically  tested  the  crystals  he  obtained,  which  in 
their  general  form  certainly  resembled  cholesterine  This  obscr*'cr  asserts 
that  from  diabetic  urine  he  obtained  a  very  large  (Quantity  of  cholesterine. 
From  a  specimen  of  diabetic  urine,  which  £  examined  by  the  process 
recommended  by  Dr.  Salisbur)-,  I  cenainly  obtained  crystals  very  much 
resembling  plates  of  cholesterine,  but  they  were  soluble  in  boUiag  ifoUr, 
and  were  found  to  consist  of  hippuric  acid.  Dr.  Salisbury  has  not 
stated  if  the  crj-stals  he  obtained  were  insoluble  in  boiling  \vatcr,  nor  has 
he  shown  that  they  consisted  of  cholesterine.  It  has  not  yet  been 
proved  that  cholesterine  is  ever  excreted  in  a  sLiCe  of  sohilion  in  the 
aqueous  constituents  uf  the  urine,  and  it  is  very  improbable  that  such  a 
body  should  be  soe.\creted.  {See  a  paper  of  mine  in  the  "British  Medi- 
cal Journal,"  i86j.) 

I  have  shown  that  cholesterine  is  a  very  constant  constituent  of  the 
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large  cells  {granular  corpmdfs)  containing  oil  globules,  which  arc  aliun- 
dant  in  the  fluid  of  ffrsiriati  dropsy,  attti  Mttutimfs  in  hyJnKf/f,  and  lu  tliat 
found  in  cysts  generally  ;•  in  similar  cells,  which  arc  common  in  tpuiuiH, 
and  are  derived  from  the  surface  of  the  raucous  membrane  of  ihc  bron- 
chial tubes;  in  the  cells  which  are  frequently  verj'  numerous  about  the 
Smafi  arteries  of  I  he  brain  in  ctse^  of  white  tif/lening,  in  those  found  in 
traces  of  the  so-called  fatty  deseieration  of  tlu  pUuenta^  and  in  other 
situations. 

Cholcstcrine  is  not  specially  formed  in  the  liver,  nor  can  il  be  re- 
garded as  a  special  excretion  separated  from  the  blood  by  the  liver.  It 
is  probably  a  substance  of  far  IcsiS  importance  physiologically  and  patho- 
logically than  Dr.  Flint  and  Dr.  Salisbur)-  are  disposed  to  tliink.  Not 
is  tliere  reason  to  believe  that  the  cholcsterine  found  in  the  nerves  is 
constantly  being  removed.  It  exists  in  largest  proportion  in  the  fatty 
matters  of  which  the  while  subst-ince  of  the  nerve-fibres  is  composed, 
mid  lliere  is  no  reason  for  believing  that  this  white  substance  undergoes 
active  change.  It  is  true  cholcsterine  and  tlie  allied  lipoid,  or  not- 
saponifiabic  fatty  matter,  serolin,  are  found  in  the  blood,  but  only  mere 
traces  arc  present.  It  is  probable  that  these  substances  rcsuh  from  the 
disintegration  of  some  of  the  tissues,  but  there  is  no  reason  for  assuming 
that  cither  of  them  perform  any  very  important  office,  or  that  certain 
important  symptom*;  sometimes  present  arc  due  alone  to  exce^:^  of 
cholesterine  in  the  blood.  I  cannot  admit  that  Dr.  Flint  has  made  out 
"anew  excretory  function  of  the  liver,"  consisting  of  the  removal  of 
cholesterine  from  the  blood,  or  that  he  is  justified  in  introducing  the 
term  "  eholesteremia  "  as  applicable  to  a  newly  discovered  disease.  Every 
one  knows  that  cholesterine  is  one  of  the  constant  constituents  of  bile  ; 
but,  to  assert  that  the  sj-mptoms  occurring  in  fatal  jaundice,  depend  upon 
the  poisonous  effects  of  an  insoluble  substance  like  cholesterine  accu- 
mulating in  the  blood,  is  not  justified  by  the  facts.  The  symptoms 
have  been  expl.-\ined  much  more  satisfactorily  already,  without  resorting 
to  such  an  hypothesis,  {see  Dr.  Flint's  paper — "American  Journal  of  the 
Medical  Sciences,"  October,  1862). 

lOeaiclm. — Of  this  peculiar  substance  I  can  give  no  very  satisfactory 
account  Some  years  since  numeroun  observations  were  made  by  Nauchc, 
and  repeated  by  Dr.  Oolding  Bird  and  several  other  observers,  with  the 
view  of  ascertaining  if  there  was  any  foundation  for  the  statement  that, 
in  pregnant  women,  certain  elements  of  the  milk  found  their  way  into 


•  The  bodies  dcMfibcd  %a  gratailar  eerpuela.  in/fammaHfn  gfttnta,  eamfmmt 
gmnular  .tilt,  extidoAeH  e^rfiuda,  anil  knoivn  by  oilacr  oamet,  are  really  composed  of 
a  nnmber  of  minute  oil  globule^  aggrcgnlcd  together  in  tl>e  roim  of  a  iphcricsU  tna.u 
which  not  unfrcqucnt!)' become*  invented  with  aHmminouis  matter,  resembling  a  cell, 
wall  ;  but  1  believe  Uiat  ui.iially  the  album  in  oiu  material  i»  deposited  wiilt  the  oil 
globules  and  iherefore  that  no  true  envelope  or  (til'oait  exiittt. 
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the  urine,  and,  after  the  lapse  of  a  short  time  (twenty-four  hours  to  five 
or  six  days),  a  thin  pellicle,  cgnsisting  of  latty  matter,  a  substance  alltctl 
to  rascin,  and  crystals  of  triple  phosphate,  formed  upon  the  surface. 
Some  went  so  fai  as  to  say  tlial  the  presence  of  this  pellicle  was  jiufficient 
to  indicate  the  existence  of  the  pregnant  sute.  This  suiement  has, 
however,  long  since  been  proved  to  have  no  foundation  in  actual  oliser- 
^'ation.  In  some  of  the  cases  brought  forward  by  Dr.  Gokling  Bird,  the 
pellicle  was  absent ;  in  others,  the  pellicle  was  observed ;  and  the  con- 
clusion he  arrived  at  was,  that,  in  cases  in  which  the  pellicle  was  fomwd, 
it  was  tluc  to  the  presence  of  certain  constituents  of  the  milk,  which, 
from  not  escaping  from  the  gland  in  the  usual  way,  had  been  reabsorbed 
and  separated  from  ihe  blooiit  by  ihe  kidneys. 

I  have  not  unfrequently  seen  a  peHiclc  composed  of  animal  matter, 
in  which  vibrioncs  and  fungi  were  abundant,  and  crj-stals  of  triple  phos- 
phate, formed  upon  the  surface  of  various  specimens  of  urine  which  had 
been  lefl  to  stand  for  a  day  or  t«'o,  both  from  the  male  and  from  ihe 
female.  Whetlier  this  is  exactly  the  same  sort  of  pellicle  as  that  said 
to  form  upon  the  urine  of  pregnant  women,  I  cannot  say  ;  but  it  pos- 
sessed the  characters  usually  assigned  to  the  so-t'allcd  Iciestein.  The 
animal  matter  has  not  been  satisfactorily  isolateil,  and  is  in  many  cases 
undergoing  decomposition.  In  the  absence  of  more  exact  information, 
we  can  attach  no  importince  whatever  to  iJie  presence  or  absence  of 
this  pellicle  in  the  diagnosis  of  pregnancy.  It  may  be  absent  in  llie 
pregnant  state ;  and  it  may  be  ])Tcscnt  in  the  male,  and  in  the  tmiro- 
prcgnated,  as  well  as  in  the  impregnated  female. 
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iTMtraiitb. — Dr.  F.  Heller  reports  a  very  remarliablc  case,  in  which 
small  concretions,  composed  of  fatty  matter,  were  ])as-ied  in  the  urine. 
The  patient  was  a  man,  twenty-four  years  old,  whu  suffered  from  symp- 
toms of  slone  in  the  bladder.  He  passed  several  small  solid  bodies, 
which  were  found  by  Dr.  Heller  to  consist  of  a  peculiar  form  of  fatly 
substance,  to  which  he  gave  the  najne  of  urostealith.  The  man,  who 
was  treated  with  carbonate  of  pcitasli,  got  quite  well  in  a  fortnight 
(quoted  La  Dr.  Golding  Bird's  work,  edited  by  Dr.  Birkctt,  p.  433 ; 
Heller's  "  Archiv,"  1844,  a.  97,  1845,  s.  i).  Dr.  Moore,  of  Dublin,  hAs 
CQofinned  Heller's  observations  on  urostes-lith.  He  examined  speci- 
mens of  this  furious  substance,  which  he  received  from  Dr.  Robert 
Adams,  of  Dublin,  and  Dr.  Little,  of  Sligo  ("  Dublin  Quarterly  Journal 
of  Medical  Science,"  May,  1854,  vol.  XVII,  p,  473).  I  have  had  two 
or  three  specimens  of  .solid  fatty  matter  sent  mc,  which  were  stated  to 
have  been  ]iasscd  in  tlie  urine,  but  the  evidence  was  not  conclusive. 
It  was  not  certain,  in  one  case,  if  the  pellets  of  fat  passed  along  the 
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urethra  ai  all ;  and,  in  others,  it  was  not  proved  that  they  were  not 
I>35sed  up  in  the  firet  instance. 

riuM  veuow  Pat  and  oil  (iiiabniM. — Dr.  C  Mcttenheimcr  gives  two 
r.ises  in  which  laigc  (luanlitits  of  fluid  yellow  tax  were  passed  in  the 
urine.  The  first  was  a  man  suffering  from  carvcer  of  the  lungs,  who  was 
taking  a  lablcspoonful  of  cod-liver  oil  twice  a-Uay.  The  second  was  that 
of  a  woman  who  was  recovering  from  acute  Joflamraation  of  the  kidneys, 
and  was  uking  a  mixture  of  heubane  and  hemp  ("Arcliiv  des  Vercins," 
K  I,  Heft  3). 

Dr.  Henderson,  of  Clifton  ("Brit  Med.  Joum.,"  May  33,  1858), 
reports  three  cases,  in  which  fatly  matter  in  the  fonn  of  free  oil  globules 
was  suspended  through  the  urine.  The  patients  siiffcrcd  from  heart 
aifeclioD.  The  oil  globules  were  only  seen  on  one  or  two  occasions. 
The  nature  of  the  falty  matter  could  not  be  ascertained.  From  six 
drachms  of  the  uiiiic,  of  one  case,  Dr.  Herapath  obtained  'ors  grains  of 
an  oily  fatly  matter.  Dr.  Hcrajiath  refers  to  a  case  in  which  "  a  targe 
dose  of  castor-oil  was  gradually,  almost  wholly,  eliminate<l  by  the  kidneys, 
during  several  days  after  administration."  Dr.  Henderson  believed  that 
tlic  bottles  in  which  the  urine  was  collected  were  perfectly  clean,  and 
he  considers  that  perhaps  the  fatly  matter  was  derived  from  the  chyle, 
although  no  albumen  was  detected,  wliich  would  have  been  the  case  if 
this  supposition  were  correct  Dr.  Henderson  kindly  sent  mc  a  little 
of  the  ethereal  solution  of  the  fat  obtained  from  one  of  his  cases;  but 
the  amount  was  too  sni.ill  for  a  careful  chemical  examination. 

Wmttj  ■Att«r  In  Rmbblt*fl  Vrlnv. — L>r.  Sic^mund  found  a  quantity  of 
fatty  matter  tn  the  urine  of  rabbits  to  which  cubebs  had  been  given. 
The  excretion  of  fatty  matter  continued  as  long  as  the  cubebs  were 
administereiL  It  disappeared  when  the  cubebs  were  omitted,  but 
reappeared  when  they  were  admimstcrcd  again.  The  same  observer 
also  found  that,  although  cantharides  and  cubebs  irriuted  the  kidney, 
Ihey  did  not  diminish  the  proportion  of  urea  excreted.  Aflcr  death,  no 
morbid  change  was  discovered. 

Krroneona  ObKrvMlani  ranncctetf  wHb  Ibe  Preface  of  ratty  Matter 
In  t*rine. — Numerous  other  instances,  in  wluch  fcit  has  been  "^aid  to  have 
been  passed  in  considerable  quantity,  arc  on  record ;  but  there  can  be 
little  doubt  that,  in  many  of  these  cases,  the  chemical  characters  of  the 
substance  supposed  to  be  fatty  were  not  carefully  ascertiincd.  There 
is  reason  to  believe  that  the  iridescent  pclHcIc,  which  really  consists 
principally  of  fungi,  vibrioncs,  and  crystals  of  trijile  phosphate,  from  its 
general  resemblance  to  a  thin  film  of  oily  matter,  has  been  mistaken  for 
fat  Small  portions  of  oily  matter  not  uncommonly  become  mixed  with 
the  uxine  accidentally,  and  now  and  then  the  urine  is  put  into  an  oil 
bottle  and  sent  for  examination.  Even  a  single  drop  of  oil,  shaken  up 
with  three  or  four  ounces  of  urincj  becomes  divided  into  a  great  nutnbcr 
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of  minute  oil  globules,  and  upon  microscopical  'examination  ihi 
appears  to  be  a  much  larger  quantity  of  falty  matter  present  than  i« 
really  the  case.  Many  practitioncni  have  been  deceived  in  consicquence 
of  the  admixture  of  milk  n-ith  urine.  This  is  not  an  uncotitinon  prac- 
tice, and  we  should  lie  very  careful  not  to  be  misled  by  impositions  of 
this  kind.  It  is  hardly  credible  what  trouble  some  patients  will  take  to 
deceive  us ;  and  very  often  deception  is  practised  and  carried  on  for  a 
lung  time  without  detection.  From  not  being  able  to  discover  any 
reasonable  motive,  we  are  sometimes  too  ready  to  conclude  that  our 
suspicions  are  unfounded ;  and  thus  we  may  be  led  to  believe  state- 
ments which  are  really  false,  and  report  cases  api>arcntly  of  a  very 
exceptional  character,  which  only  prove  that  great  ingenuity  has  beea 
employed  for  the  mere  purpose  of  imposing  upon  us.* 

*  I  am  mnch  intcmted  in  the  quesiUon  of  llic  removal  of  fiilly  nutter  by  the  i 
kidntryi ;  And  I  aliall  be  very  much  obUscd  to  Any  one  who  will  &Gnd  mc  spedmctu  of 
niEnc  coatMOLiig  fotiy  maltcrs  in  any  unusual  form,  or  rc[K>rti  of  wdl-ftutlKBlicatel  | 
catci. 
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It  will  be  convenient  to  arrange  in  some  order  the  insoluble  sab- 
stances  forming  deposits  in  the  urine.  I  think  that  the  subdivision  I 
have  adopted  will  in  some  measure  assist  the  memory,  and  may 
help  the  observer  to  discover  quickly  the  nature  of  the  different 
insoluble  substances  he  is  likely  to  meet  with.  I  shall  not  attempt  to 
devise  a  natural  classification,  but  merely  ])ropose  to  arrange  deposits 
in  the  Older  in  which  they  can  be  practically  treated  of  most  con- 
veniently. There  arc  objections  to  this,  as  to  e%'cry  other  artificial 
^~5tem ;  but  it  is  simple,  and  as  the  general  characters  which  can  be 
observed  by  the  unaided  eye  form  the  basis  of  the  classification,  I  think 
it  will  be  found  useful. 

InsoliLble  substances  may  ^atf  M  tfu  surface  of  tkt  urine,  or  may  be 
diffuitd  throughout  the  fluid,  or  ihey  may  sink  ta  the  bottom,  fonniog 
deposits  of  greater  or  less  density. 

Ittsoluhle  Matter  fiaating  upon  the  Surface  of  Vritie,  or  disused 
iAroi^h  the  fluid  Fatty  matter  in  a  very  minute  state  of  division,  as 
it  occurs  in  cases  of  chylous  urine,  is  one  of  the  most  im|>l^^tant  sub- 
stances containc<l  under  this  head,  and  has  already  been  considered 
See  p.  302.  Urattof  Soda  is  another  substance  which  isoftcn  suspended 
in  a  molecular  state  tlu^ough  the  fluid,  rendering  it  turbid  ;  but  this  also 
forms  a  deposit,  and  it  will  therefore  be  more  convenient  to  consider  it 
under  that  head.  Phosphates  are  found  not  unfrctjucntly  in  the  pellicle 
upon  the  surface  of  urine;  but  in  this  case  ihcy  arc  merely  buoyed  up, 
as  it  were.    This  substance  will  be  described  under  earthy  phosphates, 

P-  355- 

1.  Light  and  ftoceuleni  Deposits^  usually  transparetii,  and  occupying 
tensiderabU  volume.  Under  this  head  I  shall  include  mucus,  with 
different  forms  of  epithelium  derived  from  the  kidney,  ureter,  bladder, 
urclhia,  vagina,  &c. ;  certain  well-defined  forms  of  fungi  ami  vibriones; 
sarcinx;  spernialoxoa ;  casts  of  the  uriniferous  and  teminol  tubes; 
rarely,  benzoic  acid  in  smalt  quanttt)*  {see  note  on  page  197). 

2.  Dense  and  opaque  Deposits,  occupying  considerable  bulk.  This  class 
includes  only  deposits  of  unites,  pus,  and  phosphates. 

3.  Granular  or  crystalline  Deposits,  occupjnng  a  small  hulk,  sinking 
to  the  bottom,  or  deposited  on  the  sides  of  the  vessel.  This  division 
includes  a  great  many  different  substances.  Among  the  most  important 
are  uric  acid,  oxalate  of  litne,  certain  forms  of  triple  phosphate  and 
phosphate  of  lime,  cystine,  carbonate  of  lime,  blood  corpuscles,  and 
very  rarely,  cancer  cells,  tubercle  txirpuscles,  and  small  spherical  cells. 

Many  of  the  different  substances  comprised  in  the  first  dass  of 
urinary  deposits  occupy  a  considerable  bulk,  although  the  actual  quantity 
of  matter  entering  into  the  formation  of  the  deposit  is  exceedingly 
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small.  If  dried,  one  of  the  most  bulky  or  these  deposils,  se|»[ate^ 
from  six  or  eight  ounces  of  urine,  would  hardly  weigh  half  a  grsin. 
The  mode  of  separating  urinary-  dej^osits  &om  the  urine,  of  examining 
and  preserving  them,  is  described  in  page  283,  tt  seq. 

I. — FIRST  CLASS  OK  URINARY   DEPOSITS. 

HucuB. — If  healthy  urine  be  allowed  to  stand  for  a  few  hours  after] 
it  has  been  passed,  a  bulky,  flocculent,  and  very  transparent  ctoud  will 
lie  depositt'd  towanls  the  lower  pan  of  the  vcsscL  U|ion  examining 
this  in  the  microscope,  a  few  oval  or  circular  delicately  granular  cells, 
rather  larger  than  a  blood  corpuscle  may  be  seen,  scattered  sparingly 
through  a,  inuiiijiarciit  sul>>^taiu:c,  in  which  only  a  few  minute  granular 
points  can  be  detected.  A  little  epithelium  from  the  bladder,  or  &oni 
some  other  part  of  the  urinary  mucous  membrane,  is  not  un&equently 
met  with,  but  nothing  more  is  observed  in  the  mucus  found  in  healthy 
urine.  In  disease,  however,  this  mucui  increases  in  quantity,  and  fonus 
a  more  or  less  transparent  deposit,  containing  numcrouti  ill-dcfincd  odls, 
similar  to  those  above  referred  to,  with  much  epithelium,  tlte  character 
of  which  depends  ufwn  the  particular  part  of  the  mucous  membrane 
from  which  it  has  been  derived.  The  characters  of  onlinary  vesica] 
mucus  are  represented  in  fig.  31,  pi.  VI.  The  larger  bodies  to  the 
right  of  the  figure  are  cells  of  bladder  epithelium. 

Little  collections  of  mucus,  with  imperfectly  formed  cells,  are  not 
unfre<]uently  seen  in  urine.  'JTie&e  are  generally  derived  fixim  the 
follicles  of  the  urethra,  or  from  the  prostate.  Long  slireds  of  mucus- 
like material  are  sometimes  formed  in  tlic  kidneys  and  in  the  seminal 
tubules,  and  escape  with  llic  urine.  These  may  be  regardt-d  as  casts 
but  it  must  be  borne  in  mind  that  the  import  of  mere  mums  tasts  and 
frue  easts  is  very  different,      ^e  p.  342. 

Ait^rMi  Pu*.  mrmbiins  nueu.— The  very  thick  gUiry  deposit, 
which  is  frequently  found  in  the  urine  in  cases  of  disease  of  the  bladder, 
is  often  teniied  '  mueus,'  but  its  real  nature  h  very  difTcrenL  It  consists, 
in  fact,  of  fus  altered  by  the  action  of  (arbonaie  of  ammonia  which  has 
been  set  free  in  consequence  of  the  decomposition  of  the  urea,  caused 
by  some  animal  mntler  acting  a»  a  rermcnt  after  the  urine  has  left  the 
bladder.  In  some  cases,  this  change  even  commences  in  the  bladder 
itself;  and  the  expulsion  of  the  glairy  viscid  matter  often  gives  rise  to 
serious  inconvenience.  When  an  attempt  is  made  to  draw  off  the  urine 
with  a  catheter,  the  instrument  sometimes  becomes  completely  plugged 
up.  Urine  of  this  kind  exhibits  a  highly  alkaline  reaction,  evolves  an  M 
aramoniacal  odour,  and  frequently  contains  a  considcTablc  dcpo&il  of 
crystals  of  the  triple  or  ammoniaco-magnesian  phosphate,  pi.  V,  fig.  39. 
with  granules  of  phosphate  of  lime.  Liquor  ammonia:  and  potash  exert 
an  action  upon  pus  similaj  to  that  of  carbormte  of  ammonia. 
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I  have  observed,  in  several  cases,  that  when  pus  comes  from  an 
abscess  in  the  kidney,  or  from  the  pelvis  of  the  kidney,  it  15  not  aLcom- 
panicd  with  crystaLi  of  triple  phosphate.  On  the  other  hand,  when  tt  13 
derived  from  the  bladder,  crystals  of  these  earthy  salts  arc  almost 
invariably  present  This  point  shouhl  Iil- taken  into  consideraiLou  before 
urrivinj;  at  a  diagnosis  in  doubtful  cases. 

It  should  be  borne  in  mind  that,  if  basic  phosphate  of  soda  be 
added  to  urine,  ammonia  is  always  set  free  in  considerable  quantity. 
Dr.  G.  O.  Rees  suggests  tlial  the  ammonia  h  often  set  free  in  this 
manner,  and  not  by  the  decomposition  of  the  urea.  The  same  observer 
(Lettsomian  Lectures,  "  Mctlical  Oa/ette,"  1851)  considers  that  the 
alkalinity  of  the  urine  is  dependent  in  certain  cases  upon  the  secretion 
of  a  targe  quantity  of  an  alkaline  fluid  from  the  mucous  membrane  of  the 
bladder.  When  the  mucous  membrane  is  exposed,  it  is  always  found 
to  be  moistened  by  an  alkaline  fluid.  Wien  irritated,  a  quantity  of 
this  alk.i!inc  fluid,  supposed  to  be  more  than  sufliicicnt  to  ncutrdtise 
the  acidity  of  the  urine,  is  poured  out.  Dr.  Kees  explains  the  fact  that 
the  acid  reaction  of  urine  not  unfrequently  becomes  more  intense  after 
giving  alkalies,  by  suppobin^  that  the  alkali  allays  the  irritable  state 
of  the  mucous  membrane,  which,  in  consequence,  secretes  less  of  the 
alkaline  fluid.  In  injuries  to  Uic  spine,  the  bcneticial  action  of  alka- 
lies is  explained  by  supposing  that  the  mucous  membrane  re^iuircs  a 
greater  quantity  of  alkali  to  protect  it  than  in  health.  Still  it  is  difficult 
to  associate  this  explanation  with  the  fact  that  healthy  urine  is  afways 
acid.  If  a  slight  increase  of  this  natural  acid  really  endangered  the  in- 
tegrity of  the  mucous  membrane,  by  exciting  the  secretion  of  excess  of  a 
desiriieiijt  alkaline  substance,  one  is  almost  forced  to  the  false  conclusion 
th^tt  the  actual  condition  which  exists  is  not  so  advantageous  to  the  indi- 
vidual OS  the  existence  of  a  mucous  membrane  adapted  to  bear  without 
change  the  con:>tant  action  of  an  acid  Suid  would  be.  Moreover,  it  is 
certain  tlut  in  a  vast  number  of  cases,  urine  containing  a  very  consider- 
able  excess  of  acid  docs  not  produrc-  the  result  just  alluded  to. 

The  mucus  which  is  de[>osited  from  many  specimens  of  urine  often 
contains  a  great  number  of  octaiiedrat  crystals  of  oxalate  of  lime,  fre- 
quently so  very  minute  as  to  appear,  under  a  power  of  two  hundred 
diameters,  like  a  number  of  dark  but  square-shaped  spoLs.  Their  crys- 
talline form  may  be  demonstrated  by  the  use  of  a  very  high  power; 
but  they  may  be  recognised  with  certainty  with  a  little  practice,  as  their 
stpiarc  shape  presents  a  characterihlic  appearance,  with  which  the  eye 
soon  becomes  familiar.  They  are  insoluble  in  a  solution  of  pota.sh,  and 
also  in  strong  acetic  acid.  These  riystals  are  commonly  not  deposited 
until  after  the  urine  has  left  the  bladder ;  and  if  it  be  allowed  to  stand 
for  a  longer  period,  they  frequently  undergo  a  great  incrca.se  in  size. 
It  is  probable  that  the  mucus  exciteii  change  in  the  urates,  causing  their 
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decomposition,  and  the  formation  of  oxalate  of  lime.  Fragments  of 
hair,  small  jHirtions  of  cottoii  fibre,  and  other  substances  of  accidental 
jiresence,  are  not  unrrtqutntiy  cncnistcd  >vith  them. 

or  me  triinicai  imvortwiec  of  nticiu. — Although,  as  already  stated, 
the  great  majority  of  cases  in  which  the  urine  is  said  to  contain  large 
quantities  of  mucus,  are  really  examples  of  pus  in  tlie  urine,  which  has 
been  rendered  glairj*  and  transparent  by  the  action  of  ammonia,  true 
miicui  Is  somclimcs  foimd  in  the  form  of  long  transparent  shreds,  which 
arc  scarcely  visible  unless  the  field  of  the  microscope  be  illuminated 
very  slightly.  Such  transparent  mucous  shreds  m^y  be  derived  from 
several  parts  of  the  urinary  surface  ;  they  nnay  come  from  the  follicles 
of  the  urethra  or  prostate,  from  the  vesicultc  seralnales,  from  the  vas 
deferens,  or  from  the  seminal  tubules.  I  have  seen  the  most  distinct 
branching  cylindrical  masses  of  inuois  from  ihe  urinifereus  tuba  i'q 
iTia,ny  instances.  Tliese  cases  do  not  appear  to  have  been  noticed  pre- 
viously. The  character  of  these  "  mucus  casts  "  is  discussetl  in  p.  341. 
Their  formation  is  sometimes  associated  with  an  irritable  stale  of  the 
urinary  organs  genemlly,  and,  in  very  many  cases  of  irritable  bladder, 
evidently  not  depending  upon  organic  disease,  snull  quantities  of  mucus, 
in  Ihe  form  of  cylinders,  may  be  detected  in  the  urine. 

This  mucus  is  very  soon  destroyed  bymaceration  in  fluid,  and,  unless 
the  unne  be  examined  soon  after  it  hxs  been  passed,  the  distinctive 
characters  of  such  mucus  casts  w-ill  have  disappeared.  If  urates  be 
present  in  the  urine  the)- will  be  deposited  in  and  upon  the  mucus,  in 
which  case  the  mucuK  cwts  form  very  prominent  ob)ects,  pL  XII, 
fig.  S3.  Minute  crystals  of  oxalate  of  lime  are  also  frequently  deposited 
upon  these  coasts.  There  is  no  difficulty  in  distiuguislung  these  bodies 
from  the  true  casts. 

True  mucus  is  occasionally  produced  in  very  large  quantity  on  the 
suriacc  of  U:e  bladder,  and  qu.'»ntities  of  triple  phosphate  and  oxalate 
of  lime  crystals  are  sometimes  found  embedded  in  it. 

IncniitlDrnre  of  L'tine  not  drprndtrnt  upon  OrKnnl«  DbrK*e.--^In 
irritable  conditions  of  the  bladder  and  urinary  organs  generally,  there  is 
sometimes  an  increased  secretion  of  mucus,  but  this  is  not  constantly 
the  case  ;  and  all  practitioners  are  familiar  with  cases  of  incontinence  of 
urine,  not  dependent  upon  any  organic  disease  whatever,  in  which  the 
urine  docs  not  contain  the  slightest  de|>osit  of  any  kind.  Some  of  these 
cases  aie  vei>'  obstinate.  The  condition  is  frequently  met  with,  but 
more  commonly,  in  joung  and  old  peo^jlc  than  in  persons  about  the 
middle  period  of  life. 

Many  of  these  rases  depend  upon  untisual  irritability  of  the  nerres, 
and  I  believe  not  a  few  are  closely  allied  to  hysterical  affections,  so  that 
anything  which  disturbs  the  mind  may  give  rise  to  excessive  irritability 
of  bladder.     I  have  seen  many  cases  in  which  the  urine  was  perfect^ 


I 
I 

I 


01  uiauucr.     i   nave  seen  many  cases  in  wnirn   iiie  unne  was  penccuy      h 


IRRITABLE  BLADDER. 


^il 


-natural,  and  the  lihdder  affection  was  purely  nervous,  and  ought  to  be 
classed  with  nervous  pains  occuirirg  in  other  pans  of  the  body.  Gout 
and  iheumatism  affect  the  nerves  and  tnuscles  of  the  bladder  occasioD- 
ally. 

As  is  well  known,  incontinence  of  urine  Is  very  common  in  young 
children,  and  may  depend  upon  almost  any  peripheral  irritation,  such  as 
dentition,  intestiuaJ  worms,  enlarged  glands,  &c.,  but  very  often  it  is 
connected  with  a  natuTally  excitable  stale  of  the  nervous  system.  Com- 
monly enough,  it  occurs  only  during  the  night,  and  sometimes  the  child 
acquires  *  habit  of  thus  voiding  the  urine,  unless  care  is  taken  by  the 
nurse  to  take  him  up  regularly  after  certain  intervals  of  rime  (three 
or  four  hoursX  so  as  to  prevent  much  urine  from  accumulating  in  the 
blaildcr.  In  many  cases  the  urine  is  a  litde  too  acid,  when  a  few  doses 
of  bicarbonate  of  potash,  lime  water,  or  liijuor  potassa:,  and  atientioQ 
to  diet  will  relieve  the  troublesome  alTeclion. 

lu  old  age  the  bladder  often  becomes  very  irritable,  although  there 
may  be  no  morbid  chajige  in  its  structure,  and  a  patient  is  unable 
to  retain  his  water  for  more  than  half-an-hour  or  an  hour  at  a  time. 
Patients  who  iuflfer  thus,  by  concentrating  tlieir  attention  too  much 
upon  their  ailment,  often  make  matten  worse.  Any  disturbance  of 
the  digesdvc  organs  will  sometimes  produce  increased  distress.  In 
many  cases  the  urine  is  loo  acid  or  loo  highly  concentrated.  I  have 
often  found  the  urine  of  sp.  gr.  1,035  containing  a  very  large  excess  of 
urea,  p.  185. 

Incontinence  of  urine  may,  of  course,  be  produced  by  a  great 
variety  of  conditions.  Its  occurrence  in  infl.iramation  of  the  bladder, 
cancer,  and  some  other  conditions,  will  be  referred  to  in  the  proper 
place,  p.  367. 

On  tht  Trealni'Tat  of  Irritable  Bladder  and  Ineonllnrurr  of  I'rtnc, 
not  drpeMlrat  upsn  OrKanlc  BImbm.  —  This  affccticui  will  require 
different  treatment  accortling  to  the  age  at  which  it  occurs.  The 
irritable  bladder  of  children  generally  depends  upon  peripheral  nen'ous 
irritation,  and  is  often  relieved  by  gentle  mercurial  pui^dtivcs,  and  small 
dosei  of  alkalies.  When  arising  from  teething,  or  from  worms,  the  treat- 
ment is  obvious.  In  very  young  children,  incontinence  occurring  during 
the  night  need  cause  no  alarm  whatever,  as  it  generally  passes  oif  as  the 
child  grows  older. 

This  troublesome  symptom  occurs  in  young  jicrsons  of  both  sexes, 
and  is  occasionally  very  obstinate.  Not  unfrequently  it  seems  to  be  due 
to  the  habit  of  sleeping  on  the  back,  when  a  blister  a])plied  to  the  but- 
tocks will  generally  cure  llic  malady  by  compelling  change  of  position. 
1  have  Heeu  it  in  youths  of  scrofulous  habit  whose  strength  has  suflfcred 
from  growing  too  fast.  Such  cases  arc  almost  certaiidy  cured  by  a 
generous  diet,  the  tincture  of  perchloride  of  iron,  quinine,  and  cod  liver 
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cit,  but  it  ta  often  necessary  to  keep  the  patient  under  this  plan  of  irea' 
meat  for  two  or  three  months. 

Nervous  old  men  often  suffer  a  good  deal  of  inconvenience  Itom 
irritalite  bladder,  not  dependent  upon  organic  disease.  If  they  lake  a 
liule  more  wine  than  they  ought,  or  a  richer  did  than  usual,  or  become  a 
Utile  more  irritable  in  temper,  they  will  be  called  up  several  times  in  the 
night.  'ITic  stale  of  urine  cau.sing  this  annoyance  is  generally  dependent 
upon  the  stomach  being  a  little  out  of  order,  and  a  few  doses  of  liquor 
potassx  or  bicarbonate  of  potash,  after  meals,  a  mild  sedative  and  a  gentle 
purge,  will  generally  relieve  the  annoyance.  Sometimes  a  small  dose  of 
blue  pill  or  calomel  cures  the  troublesome  affection  at  once.  If  obstinate,  it 
is  well  to  try  the  effect  of  an  opium  or  henbane  suppository. 

In  many  of  lliese  cases  it  is  very  important  to  prevent  the  patient 
irom  conceutrating  his  attention  upon  the  bladder,  and  it  is  probable 
that  the  advantageous  effecls  following  the  application  of  a  blister  are 
due  to  tlie  attention  being  diverted  to  another  part. 

Tibrinno. — Bacteria. — When  urine,  containing  a  little  epithelium  or 
other  anim.il  matter,  has  been  allowed  lo  stand  for  some  time,  numerous 
elongated  bodies,  varying  much  in  length  and  possessing  active  move- 
ments, make  their  appearance.  These  tittle  bodies  appear  as  simple 
lines,  under  a  magnifying  power  of  two  hundred  diameters;  but,  by 
careful  focussing,  under  one  of  five  hundred  or  six  hundred  diametert, 
the  longest  of  them  are  seen  to  consist  of  filaments  with  numerous  trans- 
verse lines.  They  sometimes  very  closely  resemble  the  alga:  onlinarily 
found  in  the  mouth.  Most  ohservers  agree  as  to  the  vegetable  nature  of 
the  bodies  in  question  ;  but  Dr.  Hassall  has  reccndy  arrived  at  the  con- 
clusion that  they  arc  animal,  and  that  the  movements  are  voluntary 
("Lancet,"  Nov.  19,  1859).  Thai  the  movements  arc  not  nterelf 
molecular,  is  quite  certain  ;  but,  to  apply  the  term  "  voluntary  "  to  Eudl 
movements  as  these,  is  quite  unjustifiahle.  There  is  not  the  slightest 
evidence  in  favour  of  such  a  conctusion.  As  investigation  proceeds,  the 
conclusion  that  many  forms,  which  were  considered  animal,  are  really  of 
a  vegetable  nature,  is  more  frequently  forced  upon  us  than  that  organisnis, 
hitherto  held  to  be  vegetable,  are  really  animal.  The  time  has,  however, 
gone  by,  when  attempts  were  made  to  draw  an  arbitrary  line  between  the 
lowest  cla-sses  of  Uie  .animal  and  vegetable  kingdoms. 

These  vegetable  organisms  are  seen  as  minute  lines  under  the  miao- 
scope,  and  they  exhibit  very  active  movements  in  warm  weather,  and  the 
longer  ones  twist  about  in  a  serpentine  manner.  They  are  somcdmcs 
developed  in  urine  before  it  has  left  the  bladder,  and  always  occu  in 
decomposing  urine- 

The  mode  of  development  of  these  bodies  will  be  understoo<l  by  refer- 
ence to  pt.  VI,  figs.  35  to  40.  At  first  they  appear  as  mere  specks  under 
the  highest  (wwcrs.    The  specks  become  oval  bodies,  which  gradually 
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Increase  in  length,  and  exhibit  a  tiansverse  mark,  oRen  the  seat  or 
fission.     In  ihls  way  filaments  of  some  length  may  be  fonned. 

Other  living  organUms  arc  Cnequcntly  met  with  In  urine.  Numerous 
fomu  of  animalcules,  one  of  which  Dr.  Hassall  includes  in  the  genus 
bode  (bodo  urirtarius),  are  also  observed  in  various  specimens,  li  is  pro- 
bable that  many  of  these  different  forms  merely  indicate  different  stages 
of  existence  of  one  species, 

TsrulK,  IndudlBv  ibe  Bucmr  Punros  and  PrnlcUlluin  GIbucom.— 
Certain  forms  of  vegetable  fungi  or  tcrulce  ate  developed  in  urine  after 
it  has  been  standing  for  some  time.  The  period  which  elapses  before 
the  appearance  of  the  fungt,  and  the  particular  species  which  is  developed, 
vary  much  in  different  specimens  of  urine,  and  in  different  ca.scs  of 
disease.  In  diabetes,  torulx  arc  sometimes  found  in  coDsiderable  num- 
ber within  twenty-four  hours  after  the  urine  has  been  passed  ;  and  thdr 
growth  leads  the  obser^-er  to  suspect  the  presence  of  sugar,  which  must 
be  confinned  by  the  application  of  chemical  tests,  p.  243.  Different 
forms  of  fiingi  are  represented  in  pis.  VI  and  VII. 

Sugar  J'uH^us.  Dr.  Hassall  has  commiunicated  a  paper  upon 
the  development  of  torula:  in  the  urine,  to  the  Royal  Medical  and 
Chirurgical  Society,  which  will  be  found  in  the  volume  of  "Transactions" 
for  1853,  in  which  he  arrives  at  the  conclusion  that  there  is  a  species 
of  5mgus  which  is  developed  in  specimens  of  urine,  containing  even 
very  minute  traces  of  sugar,  which  may  be  looked  upon  as  character- 
istic of  the  presence  of  this  substance,  as  it  occurs  in  no  other  condition 
of  the  urine.  This  is  the  sugar  Juttgus.  But  neither  the  cJiaracters 
nor  the  ocairrenco  of  the  fungus  arc  sufficiently  constant  to  enable  us 
to  accept  implicitly  Dr.  Ha^isall's  conclusions  as  to  its  value  as  a 
test  for  the  presence  of  sugar.  The  sugar  fungus  which  grows  in 
diabetic  urine  is  identical  widi  the  yeasl  piaiiL  Stc  tigs.  43,  44,  pi.  VI, 
after  Hawaii.     The  aerial  fructification  is  reprcscntc<l  in  figs.  45,  47. 

PmuiNium  Glaucum.  Besides  the  sugar  fungus,  there  Is  another 
species  which  is  very  commonly  met  with  in  acid  urine  containing 
albumen,  if  exposed  to  the  air.  This  is  the  Penid/Iium  giatuum,  the  same 
fungus  which  is  developed  in  the  lactic  add  fermentation,  pis.  VI,  Vll, 
figs.  39  to  48.  'ITiis  species  assumes  many  very  different  forms, 
which  var)*  according  10  the  conditions  under  wliicli  growth  occurs.  And 
there  can  be  no  <loubt  that  many  fungi  r^arded  by  some  as  separate 
species  may  all  resuh  from  the  same  germ,  pi.  VI,  figs.  37,  34- 

The  microscot>ical  characters  of  this  fungiis  differ  also  according 
to  the  stage  of  de»-elopment  which  it  has  reached.  Thus,  as  Dr.  Hassall 
has  stated,  in  .some  specimens,  the  growth  of  the  fungus  is  arrested  at 
the  spOTute  stage;  in  another,  not  unril  a  thallus  is  formed  ;  and  in  a 
ihini,  it  goes  on  until  aerial  fructification  takes  place,  and  new  spores 
are  produced.     But  it  is  only  in  the  last  condition  that  constant  di»- 
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tinctivt;  characlers  can  be  demonstrated.  Set  pi.  VII,  figs.  45  and  47. 
The  degree  of  acidity  of  the  urine,  and  the  length  of  titn«  during  which 
it  has  been  exposed  to  the  air,  appear  to  detcrmiDe,  in  a  gieat  measure, 
the  stage  of  development  which  the  fundus  attains.  Dutrochct  long 
ago  .staled  that  an  acid  reaction  and  iilbumcn  were  necessary  for  the 
development  of  penicilHum ;  but  Dr.  Ha&sall,  in  some  more  extended 
experiments,  proved  that  the  fungus  often  appeared  in  acid  urine  which 
contained  no  albumen  ;  ami  I  have  frequently  confirmed  this  obser\-alion. 
Extractive  matter  no  doubt  serves  the  same  purpose  as  albumen.  The 
penicillium  glaucum,  as  well  as  the  sugar  fungus,  may  be  met  with  in 
saccharine  uriuL*,  because  all  the  necessary  contliiiuiis  for  its  development 
may  be  present,  namely,  exposure  to  air,  an  acid  liquid,  and  a  certain 
quantity  of  nitrogenous  matter.  More  [recent  observations  have  con- 
firmed the  \iews  of  Mr,  Hoffmann,  of  M.-irgale,  who  showed  that  the 
spores  of  penicillium  would,  under  favourable  circumstances,  give  rise  to 
the  development  of  the  sugar  fungus.  No  microscopist  could,  I  thinic, 
distinguish  these  fungi  from  one  another,  during  the  sporuU  stage,  and 
allhougii  the  thallus  of  wcU-devclopfii  iienidllium  differs  from  that  of 
welUlcveloped  sugar  fungus,  I  have  seat  thalli  of  these  fungi  which  re 
semble  each  other  in  thickness,  mode  of  branching,  and  in  very  minute 
characters.  So  that,  although  in  their  perfect  condition  tJie  two  fiingi 
exhibit  distinctive  characters,  it  \%  only  in  this  stage  that  they  can  be 
deiuonstrated  to  be  distinct  species.  It  is  true  that  Dr.  Hassall  repre-  fl 
scnts  the  sporule^  of  the  sugar  fungus  as  being  very  much  larger  than 
those  of  penicillium  glaucum,  but  1  h.-ive  seen  many  specimens  in  which 
they  were  the  same  size,  and  it  is  easy  to  find  sporules  of  the  sugar 
fungus  which  are  very  much  smatter  than  those  of  penicillium. 

From  a  careful  consideration  of  lliis  question,  I  think  we  may  con- 
clude tliut,  although  well-defined  differences  may  be  made  out  in  the 
pctfeci  nldle  of  development  ol  Piniiiliium  giaucum  and  Torula  anviria, 
it  iniisi  be  conceded  that  there  are  also  forms  at  certain  stages  of  growtb 
which  could  not  be  distinguished  from  one  anotiier.  The  large  circular 
spomte^i  of  the  sugar  fungus  arc  distinct  enough  from  those  of  penicilliuin 
glaucum ;  but  oval  and  circular  sixirules,  which  cannot  easily  be  dis- 
tinguished, are  to  be  obtained  under  certain  circumstances  from  each 
plant. 

These  and  all  other  fungi,  in  their  earliest  and  simplest  condition, 
appear  as  minute  sporules  less  than  -jB^flajs  of  an  inch  in  diameter.  Such 
very  minute  germs  can  only  be  seen  with  the  aid  of  the  highest 
inagciifying  powers,  the  ^  and  ^,  and  it  need  scarcely  be  said  that  00 
special  <.]iaracteristic  differences  which  would  justify  any  one  in  determi- 
ning species,  can  be  discerned. 

■arfinv  are  little  vegetable  organisms,  in  the  form  of  tubes,  which 
were  first  discovered  by  Goodsir,  in  184?,  in  the  matter  rejected  in 
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peculiflr  cases  of  obstinate  vomtling.  Tliej-havc  bem  obsen-cd.  hgw- 
ever,  in  several  other  fltiids,  and  occasionally  in  llie  urine ;  but  the 
sarcitis  which  I  have  seen  in  the  urine  wi^re  smaller  than  those  present 
in  vomit ;  but  it  is  doubtful  if  wc  should  look  upon  the  two  forms  as  dis- 
tinct species. 

Sarcinis  have  been  met  with  in  the  urine  by  Heller,  Neubauer  and 
Vogcl,  Dr.  Mackay,  Dr.  Johnson,  and  by  myself,  un<ler  circumstances 
which  leave  no  doubt  Uiat  this  vegetable  organi:>Di  is  sometimes  jW//i7/a/ 
in  urine.  I  once  analysed  a  specimen  of  urine  containing  sardnae,  wliich 
was  sent  me  by  my  friend  Dr.  Btown,  of  Lichfield.  It  was  acid  ;  specific 
gravity,  iot8'6. 

aHALVSIS  84, 

WAter        9jl* 

Solid  nutter         47*3 

Oi^anic  matlcT 37^9 

Fixed  salts       »        9-3 

e  specimen  was  carefully  examined  for  lactic  acid,  bal   not  a  trace 
could  be  detected.    SarcJnx   in  vomit  arc    represented  in    pi.  VII, 

figs-  53.  54- 

Dr.  Eateman,  of  Norwich,  has  published  the  following  interesting 
case  of  sarcinae  in  the  urine  : — 

"During  the  summer  of  the  year  1S65,  I  was  consulted  by  Mr. 

D ,  a  gentleman,  aged  55,  who  for  many  years  had  been  subject  to 

rheumatism  and  neuralgia  in  various  forms,  and  who  was  Ju»:t  then 
suffering  from  dyspepsi-i  and  general  neuralgia — that  is,  pains  of  a 
neuralgic  character  in  different  parts  of  the  body.  He  told  me  he  had 
been  in  his  usual  health  till  a  few  days  previously,  when  he  ate  heartily 
of  Mti^y  cktese,  to  the  indiscreet  use  of  which  he  attributed  the  dyspepsia 
and  neuralgic  symptoms  which  induced  him  to  seek  my  advice. 

**  On  examining  this  patient's  urine,  I  found  it  loaded  with  sarcinse, 
there  being,  however,  no  other  peculiarity  in  this  secretion  be>'Ond  the 
presence  of  a  few  crystals  of  oxalate  of  lime.  Being  desirous  of  ascer- 
taining whether  the  sarcinx  were  present  in  the  other  secretions,  I 
examined  the  fxces,  but  with  a  negative  result  I  also  tried  to  persuade 
my  patient  to  empty  his  stomach  by  an  emetic,  with  the  view  of  ascer- 
taining whether  these  abnormal  bodies  were  present  In  this  organ ;  but, 
although  formerty  a  Io%-cr  of  physiological  investigation  himself,  he  de- 
clined to  assist  science  by  the  cxperimaitum  in  corfore  humane,  as 
performed  on  his  own  person.  Without  entering  into  further  details, 
suffice  il  to  say  that,  under  a  purely  dietetic  treatment,  in  the  course  of 
a  few  days  the  dyspeptic  and  neuralgic  symptoms  subsided,  and  with 
ibcm  all  traces  of  sarcinjc  disappeared.  A  few  weeks  afterwa-ds  the 
»amc  train  of  symptoms,  vie.,  d>'spep5ia,  neuralgia,  and  sarcina:  in  the 
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nrine,  agnin  ocmrrcfl  after  (he  indiscreet  use  of  inHigcfitiWe  food;  thst 
is,  after  a  hearty  meal  oi  cucumber,  hart,  vinegar,  and  becrl 

•*  Early  in  April  of  last  year,  Mr. had  another  attack  of  indiges- 
tion, 3Srribe<l  ])y  him  this  time  to  having  eaten  very  heartily  of /wtoftwr. 
On  examining  the  urine  passed  the  next  day,  it  was  faunil  to  contain 
sarcinie,  which  were  present  also,  hut  to  a  less  extent,  on  the  third  day, 
but  had  disappeared  altogether  from  the  urine  passed  on  the  fourth 
day  fronn  the  attack. 

"The  urine  of  this  gentleman  continued  &ec  from  this  cariou* 
growth  till  the  end  of  AuguKt,  when  it  again  appeared  as  an  accompani- 
ment of  dyspepsia,  this  time  produced  by,  or  at  all  events  orcwrring 
after,  partaking  of  hreoii  and  chaese  and  small  bfer,  the  patient  ha\Hng  at 
the  same  time  indulged  in  a  pipe,  although  from  past  experience  he  knew 
that  smoking  invariably  disagreed  with  him.  I  found  the  urine  acid,  of 
specific  gravity  I1O37,  not  albuminous;  containing,  besides  sarcinac, 
oxalates  in  abundance,  and  a  considerable  quantity  of  pus-cells.  I  also,. 
on  this  occasion,  made  a  volumetric  analysis  of  the  principal  solid  ingre- 
dients, with  the  following  results;— 


Chlorides         ». 

Urea     

Phosphoric  ttciil  (in  comlnnalion) 


13  part»  per  1000 

17     >•        •• 
2-6  „        .. 
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'*  There  are  two  other  symptoms  in  the  clinical  history  of  this  gentle- 
man, which  seem  to  rae  deserving  of  notice — vir.,  the  existence  of  a 
stricture  of  long  standing  in  the  membranous  portion  of  the  urethra, 
and  the  frequent  oeainxnicc  of  sc«rc  prostatic  irritation,  relieved  quite 
recently  Iiy  the  p3ss;ige  of  several  small  proiiatie  calculi." 

TrlchoiNoiiaut  \actnir. — Donni!  some  years  ago  described,  under  the 
name  of  Trieh&mmas  vagina,  an  organism  which  he  considered  to  be 
of  an  animal  nature.  It  consists  of  a  rounded  cell,  with  nbratite 
filaments  projcttiug  from  it,  and  was  found  in  the  urine  of  females 
suffering  from  leucorrhcea.  Although  KoUiker  and  Scanzoni  state  that 
they  have  detected  the  trkhomimas  in  tlic  v.iginal  mucus  both  of  im- 
pregnated and  of  unimpregnated  women,  it  is  very  doubtful  if  the  bodies 
they  have  seen  arc  jteculiar  to  \-aginal  mucus.  They  are  probably 
ordinary  monads,  or  pus  corjiusclcs  with  a  projecting  fiUment.  I  have 
met  with  both,  but  have  never  seen  anjthing  exactly  resembling  the 
figures  of  the  so-called  Trichomonas  vaginae.  Other  kinds  of  infu- 
soria have  been  observed  in  urine. 

Bpllhetlum  of  Kldacr.  BtKtfdcr,  Mid  Crctbm. — ^The  epithelium  from 
the  kidney  has  been  already  described  in  p.  13.  The  cells  from  the 
ureter  are  of  the  columnar  form,  and  some  are  spindle-shaped,  pL  VIII, 
fig.  57.  5af  als9  pt.  Ill,  'Anatomy  of  Kidney,'  p.  6.  In  form,  and  in- 
deed in  ihcir  general  appearance,  these  cells  much  resemble  those  found 
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in  some  scirrhus  Tumours.  Care  roust  be  taken  not  to  make  the  mis- 
take in  cases  of  suspected  cancer  of  the  Itidney. 

The  epithelium  of  the  bladAer  varies  much  in  different  parts  of  the 
organ.  In  the  fundus,  there  is  much  columnar  epithelium  mixed  with 
large  oval  cells ;  whereas,  in  that  pan  tenned  the  trigone,  large  and 
slightly  Battened  cells,  with  a  very  distinct  nucleus  and  nucleolus,  are 
most  abundant.  Columnar  epithelium  appears  to  line  the  mucous 
>llicle8,  while  the  scaly  lies  on  the  surface  of  the  mucous  membrane 
between  them.  Many  of  the  large  oval  cells  of  bladder  epithelium  lie 
upon  the  summit  of  coliunnar  cells,  and  their  umlcr-surface  exhibits 
coiresponding  depressions.  Various  forms  of  bladder  ei»ihelium  are 
represented  in  pL  VIII,  figs.  59,  61  ;  and  in  fig.  65,  the  manner  in  which 
the  young  cells  of  vesical  epithelium  mtiltiply,  is  represented  under 
a  power  of  700  diameters.  The  young  cells  arc  con^scd  of  a  perfectly 
soft  granular  material,  and  like  olhei  young  cells  possess  no  limitary 
membrane  or  cell-wall  whatever. 

The  fonnation  of  pus  from  the  gerniinal  matter  of  epithelial  cells 
may  be  well  studied  in  inflammation  of  the  bladder  and  urelhrx  'I'he 
large  ccll:i  of  bladder  epithelium  grow  very  fast  in.  cases  of  epithelial 
cancer,  affecting  this  organ.     Su '  Cafuer  CeUi '  in  the  Urine. 

TTie  epithelLil  cells  of  the  urethra  are,  for  the  most  part,  of  the 
columnar  form ;  but  mixci!  with  this  there  is  also  a  good  deal  of  scaly 
epithelium.  Towards  the  orifice,  the  epithelium  is  almost  entirely  of 
the  scaly  variety.  The  epithelium  of  the  glans  is  of  the  scaly  variety, 
and  mixed  with  it  is  a  quantity  of  soU  white  matter,  seen  under  the 
microscope  to  consist  of  granules  and  numerous  globules  of  fat,  rich  in 
cholesterine,  with  granules  and  globules  of  earthy  phosphate.  This  is 
the  seaetion  &ora  the  modified  sebaceous  glands  in  the  mucous  membrane 
of  the  corona,  the  so-called  Smyrna  Prtputii,  which  accumulates  in 
some  case^s  to  an  enormous  cxtcnL  In  a  specimen,  which  was  removed 
by  operation  by  my  friend  Mr.  Bird,  now  of  Melbourne,  I  found 
efMthdial  cells  with  many  wcll-fonned  crystals  of  cholesterine.  Upon 
analysis,  the  following  con^itituentd  were  detected  and  estimated  in  ten 
grains. 

^AnALYSIS  85. 
Water         7'4fi 
^             Solutautter          3'54 
■                Exinictiva  soluble  in  alcohol  and  eholoteriiie  "24 

I                     EpitheUutn,  ftc 3-01 

Fixed  salU  'aS 

The  smegma  preputii  mixed  with  epithelial  cells  from  the  surface 
of  the  glans,  fatty  matter  and  earthy  phosphates  whicli  have  been  depa- 
rted in  it,  sometimes  forms  hard  flaky  masses  which  have  been  mis- 
Uken  for  frogmeats  of  a  pbos^ihalic  calculus. 
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▼■cinai  EpitiMiittiii. — The  lai^e  cells  of  scaly  epitheliam,  so 
commonly  met  with  in  the  urine  of  fetnatet,  and  derived  (rom  the 
vagina,  are  reprcsenied  in  pi.  VIII,  Bgs.  60,  67.  Tliey  however  vary 
much  in  size  and  fonn,  ajid  are  sonietiines  very  irregular  in  shape,  with 
uneven  ragged  edges.  It  is  very  common  to  meet  with  cells  of  vaginal 
epithelium  the  gemunal  matter  of  which  is  much  increased  in  sij:c  and  is 
undergoing  division  and  subdivision  into  pus  corpuscles,  fig.  64,  p).  VIII. 

Casta  of  the  ricrua  and  vaicina. — A  considerable  thickness  of  the 
epithelial  Uiycr  of  the  vagina,  and  according  to  some  observers  also  that  _ 
of  the  uterus,  is  sometimes  shed  in  the  form  of  a  membranous  cast  or  ■ 
mould.  I  have  seen  such  epithelial  casts  or  moulds  from  the  rectum, 
oesophagus,  and  from  the  stomach.  They  may  be  compared  with  the 
layers  of  cuticle  which  are  detached  from  different  parts  of  the  cnta- 
neous  surface  after  scarlatina.  It  is  only  the  supcrfidal  portion  of  the 
epithelial  layer  which  is  detached  in  these  cases. 

Dr.  Arthur  Farre  has  recorded  some  interesting  cases  of  "  exfoliation 
of  the  epithelial  coat  of  the  vagina,"  in  vol.  I  of  my  '•'Archives."  The 
appearance  of  the  specimens  referred  to  is  represented  in  pi.  XII  of  that 
work.  Dr.  Farre  rcmaiks  that  the  act  of  exfoliation  is  usually  repeated  ■ 
at  certain  intervals.  Tlie  casts  described  by  Dr.  Farre  are  interesting 
in  another  point  of  view,  as  showing  the  real  form  of  the  vagina  when 
in  its  ordinary  empty  and  collapsed  condition.  Dr.  Tilt  ("  Archives*" 
vol.  Ill,  p.  36).  has  also  described  some  interesting  cases  of  the  same 
kind.  His  opinion  is,  that  some  of  these  casts  come  from  the  ulcnis, 
while  others  arc  no  doubt  formed  in  the  vagina.  The  beautiful  specimen 
figured  in  pi.  IX,  figs.  66,  6;,  is  one  of  those  examined  by  Dr.  Tilt  and 
considered  by  him  to  come  from  the  uterus,  although  it  must  be  admitted 
thatthecharactcrsof  the  epithelial  cells  ofwhich  it  was  composed,  agreed 
more  closely  with  lliosc  of  the  vaginal  cells.  Fig.  63  is  a  drawing  of  a 
cast  from  the  vagina,  also  from  one  of  Dr.  Tilt's  preparatioDS. 

Lcucorrtaiea. — In  this  cotulition  very  many  imperfect  cells  of  vaginal 
epithelium  .\rc  formed  upon  the  surface  of  ttie  mucous  membrane,  as  well 
as  pus-corpuscles.  Many  pus^orpuscles  originate  in  the  cells  of  vaginal 
epithelium,  even  after  the  epithelial  cells  have  assumed  their  distirKitive 
form,  hut  many  of  the  yonngcr  cells  of  vaginal  epithelium,  and  those  in 
the  numerous  follicles  of  the  mucous  membrane,  themselves  divide  and 
subdivide,  giving  rise  at  length  to  multitudes  of  the  spherical  granular 
cells  wc  know  as  "pufrcorpusclcs,"  which  multiply  very  rapidly  if  freely 
supplied  with  nutrient  matter.  The  manner  in  which  pus  is  formed  from 
the  germinal  matter  of  vaginal  epithelium  will  be  at  onc^  unden.tood 
by  reference  to  pi,  VIII,  fig.  64,  and  in  pL  XXIIl  the  mode  of  multipli- 
cation of  pus-corpuscles  is  represented. 

or  tkB  Trvatmcnt  of  LcacorriMea. — Although  It  IS  not  the  province 
of  this  work  to  discuss  the  nature  and  treatment  of  leucoirhcca,  it  may 
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be  well  to  state  that  many  cases  seem  to  depend  upon  an  impoverished 
state  of  blood,  and  get  quite  well  if  attention  be  paid  to  the  general 
hcaJth.  Oi"  all  remedies  the  tincture  of  pcrchloride  of  iron  is  one  of 
the  most  useful,  and  when  there  is  any  irritability  of  the  mucous  mem- 
brane, tincture  of  henbane,  opium,  or  hop,  or  the  extract  of  Indian 
hemp,  will  be  found  useful.  The  advantage  of  the  local  application  of 
Goulard  water  with  sedatives,  and  the  injection  of  cold  or  tepid  water,  and 
the  beneticial  effects  of  the  cold  or  tepid  hip  bath,  in  this  condition,  are  so 
well  known  to  practitioners,  that  it  is  alnioiit  needless  to  refer  to  tlicm. 

apermaiDZoa. — In  some  specimens  of  acid  urine,  in  which  Wbrioncs 
arc  not  developed,  spermatozoa  may  be  preserved  for  days  without  des- 
truction. They  usually  form  a  light  flocculent  cloud,  suspended  in  the 
•urine,  but  when  few  in  number  there  is  nothing  in  the  appearance  of 
the  urine  that  would  lead  us  to  suspect  the  presence  of  spermatozoa. 
They  may  be  distinguished  with  a  power  of  about  two  hundred 
diametciH,  pi.  X,  figs.  69,  70,  71 ;  but,  unless  the  cyc'is  familiar  with  them, 
it  is  better  to  employ  one  of  from  four  to  five  hundred.  In  some  coses  I 
have  met  with  spermatozoa  covered  with  urate  of  soda,  which  renders 
them  very  easy  of  detection,  pi.  X,  fig.  72.  Curious  crj-stals  of  phosphate 
of  lime  are  sometimes  found  in  seminal  fluid,  pi.  XI,  fig.  76. 

By  the  use  of  very  high  powers,  1  have  demonstrated  some  points  of 
great  interest  concerning  the  .structure  of  spermatozoa.  The  oval  body 
or  head  of  the  particle  is  hollow,  and  contains  a  small  quantity  of  ger- 
minal matter,  which  extends  a  short  distance  into  the  filamcnL  This, 
like  other  forms  of  germinal  matter,  is  easily  tinged  by  carmine.  The 
quantity  of  this  germinal  matter  varies  in  different  instances,  hut  usually 
it  does  not  extend  higher  than  the  middle  portion  of  the  body.  It  is 
always  less  in  spermatozoa  which  have  been  passed  a  long  while  than  in 
those  only  which  have  recently  escaped,  pi.  X,  fig.  75  a,  c.  The  shape 
of  the  body  of  the  spermatozoon  varies  according  to  the  quantity  of  ger- 
minal matter  present.  Those  bodies  containing  little  being  flattened 
towards  the  apex  as  compared  with  those  which  contain  much.  The 
amount  of  germinal  matter  undergoes  gradual  reduction  after  the  sper- 
matozoa have  Icf^  the  organism,  and  it  is  probable  th.tt  its  reduction  is 
connected  with  their  active  movements. 

This  germinal  matter  constitutes  the  important  part  of  the  spermato- 
zoon and  in  il  alone  probably  reside  the  mar^'eltous  powers  of  the  fer- 
tilizing element.  The  mass  of  the  body  consists  of  a  hardened 
albuminous  matter,  not  differing  much  in  properties  and  composition 
from  the  outer  part  of  epithelial  cells  generally.  The  vibrations  of  the 
tail  like  the  movements  of  the  cilii  of  cili.nted  epithelium  are  no  doubt 
due  to  changes  taking  place  in  the  germinal  matter  occupying  the  body 
of  the  cell.  When  the  spermatozoon  has  made  its  way  into  the  interior 
of  the  ovum,  all  this  outer  material  becomes  softened  and  dissolved,  and 
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llie  germinal  matter  of  the  spermatozoon  or  sperm  cell  thus  comes  into 
actttal  contact  with  tlie  germinal  matter  of  the  ovum  or  germ  cell,  and 
]irobaI>ly  the  germinal  matter  of  the  two  cells  becomes  incoq>orated. 
From  this  very  intimate  admixture  of  two  kinds  of  germinal  matter,  each 
of  which  has  at  last  resulted  from  the  stow  origin  centre  within  centre  of 
preexisting  masses  of  living  matter,  the  germ  of  the  new  being  pos- 
sessing ne«'!y  acquired  powers,  proceeds. 

preparation  of  Hpcrtnxtoxua. — Spermatozoa  may  be  preserved  at 
pcrmaHcnt  objects  in  some  preservative  solution  such  as  naphduL 
and  creosote,  weak  spirit,  or  glycerine.  The  latter  fluid  refracts  the 
light  rather  too  brightly  to  see  them  very  distinctly.  The  specimen 
above  described  has  been  preserved  in  solution  of  naphtha  and  creasole, 
and  the  character  of  the  spermatozoa  are  well  seen.  The  usual 
method  adopted  is  to  allow  a  little  semen  to  dry  on  the  glass  slide ; 
the  forms  of  the  spennatozoa  arc  well  retained  by  this  simple  process, 

9ieiUco.L«ffKl  inrrtUKBtlan. — We  are  sometimes  colled  upon  to 
examine  stains  upon  linen,  or  the  vaginal  mucus,  in  cases  of  suspected 
rape.  Such  an  investigation  must  be  nndertafcen  with  the  greatest  care, 
and  a  positive  opinion  must  not  be  expressed  if  the  obsen'er  have  the 
slightest  doubt  as  to  the  nature  of  the  bodies  in  question  ;  neither  should 
a  positive  conclusion  be  drawn  from  the  presence  of  only  om  structure 
like  a  spermatozoon,  nor  from  suppesed  frapnenh  of  their  bodies. 
Fragments  of  cotton  or  linen  sometimes  assume  fonns  ver)-  like  those  of 
spermatozoa.  The  mucus  which  has  been  dried  on  the  linen,  even 
after  it  has  been  kept  for  some  time,  in  which  they  arc  suspected 
to  be  present,  may  be  remoistcncd  with  distilled  water,  without  the 
spermatozoa  being  destroyed.  This  is  an  investigation  which  should  be 
conducted  with  the  greatest  care. 

A  little  gir!  was  brought  into  King's  College  Hospital  in  July,  1857, 
upon  whom  it  was  said  a  rape  had  been  committed  about  three  houn 
before.  Mr.  C.  Heath,  who  was  House  Surgeon  at  the  time,  removed 
with  a  pipette  a  little  of  the  mucus  from  the  vagina  at  a  point  beyond 
the  h^men,  and  after  placing  it  upon  a  glass  slide  sent  it  to  me  for 
examination.  It  was  not  examined  until  six  hours  afterwards,  and 
being  uncovered  it  became  quite  dry.  Nothing  definite  could  be  made 
out  by  submitting  the  dry  moss  to  examination.  It  was  therefore 
moistened  with  a  drop  of  distilled  water,  covered  with  a  piece  of  tfiin 
glass  -ind  examined  with  a  quarter-inch  objccl-glass.  Numerous  ceDs 
of  vaginal  epithelium  were  seen^  and  amongst  them  as  many  as  six 
spermatozoa  were  discovered  in  various  pans  of  the  field.  All  these 
were  well  defined  and  free  from  the  epithelium,  but  many  others  less 
perfect,  the  tails  being  broken  or  removed,  were  found,  A  careful 
drawing  of  these  were  made  under  the  quarter  of  an  inch  object-glass. 
&»pl.  X,  fig.  70, 
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Dr.  Manroe,  of  Hull  ("Archives  of  Medicine,"  vol.  I,  p.  139), 
Teports  a  case  in  which  by  microscopical  examination  of  spots  on  the 
linen  three  days  after  an  alleged  rape,  he  detected  the  presence  of 
spcrmatoKoa.  Dr.  Munroe  thus  describes  the  methoil  of  examination. 
"  On  cutting  out  some  of  the  greyish  and  coloured  stains,  macerating 
them  in  distilled  water  for  some  time,  and  afterwards  coQcentrating  vciy 
much  the  solution  and  placing  the  same  under  one  of  Ross's  best 
quarter-inch  object-glasses,  with  an  angle  of  aperture  of  ijo*,  and  a 
iBsgnifying  power  of  a  1 5  diameters  with  the  lowc$t  eye-piece,  numerous 
whole  spcrmatoieoa  were  seen  and  also  mxny  others  much  miitiLitcd,- — ■ 
here  only  a  head,  there  only  a  tail, — indisputably  proving  the  stain  to 
he  seminal," 

Tcrrtabtc  b*«1m  KMmbUnr  Mpermittoxa*.  —  The  Only  structure 
occurring  in  urine,  or  of  renal  origin,  at  all  liable  to  be  mistaken  for  spcr- 
matoioa,  as  far  as  I  am  aware,  is  a  form  of  vegetable  growth  which  X 
have  only  once  met  with,  in  a  specimen  of  urine  kindly  sent  to  me  by 
my  friend  Mr.  Masters.  Mr.  C  Roberts,  of  St.  George's  Hospital,  has 
taken  very  careful  notes  of  the  case.  Some  of  the  bodies  in  question  very 
closely  resembled  spermatozoa,  but  their  true  nature  was  ascertained 
by  comparison  irith  many  other  specimens  of  the  vegetable  growth, 
pi.  X,  fig.  74-     5f*-a!so  my  "  Arrhives,"  vol.  I,  p.  251. 

xunu  caitfl  from  tke  Hrminai  THbuiu  are  sometimes  found  in  the 
«rine,  and  must  not  be  mistaken  for  casts  of  the  uriniCerous  tubes.  Some 
of  these  casts  are  represented  in  pi,  X,  fig.  73.  Tlie  casts  of  the 
seminal  tubes  are  usually  much  longer  than  those  of  the  kidney  tubes. 
The)' are  usually  less  than  the  i-iooothof  an  inch  in  diameter  and  vary 
little.  Not  unfrequenlly  spermato/oa  are  packed  together  in  great  num- 
ber, so  as  to  form,  with  the  mucus  in  which  they  are  emliedded,  casts  of 
considerable  dimensions.  A  vcrygood  specimen  is  represented  in  pi.  X, 
fig.  6g.  from  the  urine  of  an  old  man  of  80. 

Of  tbe  cilBleai  lupnrtanee  of  npermatouia  In  rrlne. — Spermatozoa 
are  not  uncommonly  found  in  tlie  urine  in  health.  It  is  only  when  their 
appearance  is  constant,  and  accompanied  with  other  more  important 
symptoms,  that  the  practitioner  is  justified  in  interfering.  1  would 
earnestly  draw  attention  to  the  importance  of  exercising  die  greatest 
caution  in  these  cases ;  for  the  mere  suggestion  that  spermatozoa  are 
present  in  the  nrine  may  do  more  harm  tu  a  nervous  patient  who  has 
studied  quack  books  and  visited  the  demoralising  museums  which  infest 
I^ndon  and  our  large  ciries,  than  can  be  counterbalanced  by  the  good 
produced  by  the  most  judicious  medical  treatment 

The  oocasional  presence  of  spermatozoa  in  urine  is  no  evidence  of 
tile  existence  of  that  condition  to  which  the  name  of  " spermaiurr/uxa'* 
has  been  applied — a  term  which  1  am  sorry  to  employ  at  all.  but  which 
caonot  be  abolished.    There  is,  in  fact,  do  disease  which  can  be  correctly 
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termed  "  spermatorrftcea."  The  secretion  of  the  testicle,  like  that  of 
other  glands,  must  from  time  to  time  escape,  and  when  tt  ts  formed  in 
undue  quantity,  and  dischai^ed  too  fTequently,  it  is  usually  but  one  of 
a  train  of  symptoms  dependent  upon  changes  in  the  general  health. 

Spennato/oa  are  very  often  found  in  the  urine  of  young  men  in 
perfect  health,  and  I  have  seen  considerable  numbers  in  the  urine  of  a 
hale  old  man  above  80  years  of  age.  This  was  a  decided  cose  of 
"  spennatorrhcea ;"  and  there  is  no  doubt,  that  if  this  old  gentleman's 
urine  had  been  examined  by  some  of  the  quacks  who  pretend  to  make 
this  "disease"  a  special  study,  he  would  have  been  favoured  wiih  a 
description  of  tije  frightful  consequences  of  this  escape  of  the  secretion 
of  the  testicle,  and  have  been  subjected  to  treatment  t  In  former  editioos 
of  this  work  I  have  expressed  in  plain  terms  my  own  opinion  upon  the 
careless  use  of  the  word  "  spcrmalorrhcca,"  and  I  have  found  no  reason 
to  alter  my  view ;  but  as  there  is  some  difference  of  opinion  in  the  pro- 
fession on  this  matter,  it  is  desirable  that  I  should  stale  more  fully  the 
reasons  upon  which  my  opinion  is  based. 

One  auUior  has  complained  that  some  of  our  hospital  physicians 
have  fallen  into  (he  'error'  of  making  too  liyht  of  this  aifcction,  and 
that  one  or  two  in  particular  have  even  gone  the  length  of  ignoring  its 
existcnrc  altogether.  I  fall  under  this  stigma,  for  1  hold  that  there  U 
nff  siicJt  disease  as  "  spermatorrhea,"  as  usually  defined. 

It  has  been  iruly  stated,  th.it  charlatans,  for  their  own  selfish 
purposes,  too  often  work  upon  the  fears  of  their  patients,  and  exaggerate 
the  evil  consequences  to  be  anticipated  ;  but  what  encouragement  docs 
tlie  practitioner  afford,  who,  under  the  head  of  'consequences  of  spcr- 
matorrhcca,*  includes  'phthisis^  cerebral  tcn$estuffi^  ffifepty,  generct 
paralyiis  and  insanity — lastly,  enfeebled  sexual  ptneer,  and  ultimately  tmpo- 
trnce'  (dassall)?  These  have  been  stated  to  be  comiequenccs  of 
"  speTinatorrhtea,"  but  wc  are  not  informed  whether  'possible'  or 
"probable.'  Spermatorrhoea  has  been  defined  to  be  '*  all  losses  of  seminal 
fluid  hot  occurring  as  the  result  of  sexual  intercourse."  Impotence  it  is 
said  is  not  an  uncommon  consequence  of  "  spcrmatorrhtta."  I  have  seen 
many  cases  which  have  been  called  "  spennatorrhcea,"  but  I  never  saw  fl 
one  which  ended  in  any  of  the  above  terrible  consequences.  Impotence, 
not  depending  upon  some  congenital  defect,  or  some  obvious  structunU 
morbid  change^  is  a  most  uncommon  affection;  indeed,  I  have  myself 
never  met  with  a  single  case. 

All  practitioners  are  well  acquainted  with  the  real  nature  of  the 
cases  included  under  the  head  of  sptrmatorrkcea.  It  is  not  necessary, 
and  it  would  not  be  decent  to  allude  to  much  that  hiLS  been  said  upon 
the  subject,  or  to  recount  the  cruel  and  often  useless  and  unnecessary 
means  that  have  been  proposed  and  adopted  for  the  treatment  of  losses 
of  seminal  duid.    It  cannot  be  too  widely  known  that  the  importance 
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attached  to  this  so-called  disease  is  not  justified  by  observation — that 
those  who  pretend  to  have  made  a  special  study  of  the  dUease,  and  to 
have  discovered  means  of  cure  unknown  to  the  profession,  are  mere 
pretenders — and  that  every  pracli:ioner  is  well  acquainted  with  the 
state  of  tlungs,  and  fuUy  conversant  with  the  treatment  that  should  be 
adopted- 
It  is  almost  useless  to  refer  to  the  injuries  inflicted  by  charlatans, 
physically,  morally,  and  commercially,  because  our  laws  afford  no 
remedy.  Rut  it  is  a  disgrace  to  us  thai  disgusting  hand-bills,  headed 
"  Spermatorrhcea,"  should  be  thnisl  into  the  hands  of  passers  by,  in  all 
parts  of  the  town  ;  and  that  most  immoral  exhibition?!,  under  the  title 
of  "  Museums,"  should  be  permitted  to  flourish  in  a  city  like  this.  It  is 
monstrous  that  it  shouUI  be  possible  in  law  for  an  impostor  to  mulct  a 
poor,  foolish,  labouring  man  of  ^^5  and  ;)^io  for  a  dozen  bottles  of 
something  closely  allied  to  mucilage  in  composition,  for  the  relief  of 
an  imaginar)'  ailment.  Charlatans,  in  all  departments,  well  Lnow  itiat 
obstinacy,  indolence,  and  wilful  ignorance,  form  a  part  of  the  character 
of  all  dupes,  and  that  in  all  classes  of  civilised  society  there  are  persons 
with  these  mental  characteristics  in  sufficient  number  to  afford  them  a 
favourable  reception,  to  court  and  patronise-  them,  and  to  load  them 
with  flattery  and  liberal  and  material  sup|>ort.  Qnaclts  well  know  that 
when  their  true  character  is  found  out,  those  who  have  been  deceived 
by  them  will  fee!  too  much  ashamed  of  themselves  to  expose  the 
quackery;  and  the  utmost  inconvenience  that  can  ensue  to  the  quacks 
will  only  necessitate  a  change  in  the  seat  of  their  operations.  The 
public  prosecution  of  an  extortionate  rogue  involves  the  public  con- 
fession of  unutterable  folly  on  tlie  part  of  the  dupe ;  and  although 
nothing  is  more  common  than  for  people  to  be  imposed  upon,  it  is  rare 
in  deed  for  an  individual  to  confess  that  he  has  been  a  victim. 

If  people  generally  were  a  littk  better  informed  upon  physiology  and 
the  principles  of  medicine,  they  would  be  able  to  protect  thetnsctves 
siiccessfiilly  from  the  imposition  of  pretenders — mciUcal,  social,  and 
scientific. 

The  besftting  iriai  ef  our  boys. — Of  late  a  great  deal  has  been  written 
on  what  has  been  termed  "  the  besetting  trial  of  our  boys,"  and 
Dr.  Pusey  has  drawn  attention  to  this  very  delicate  subject  in  the 
columns  of  the  "Times"  newspaper.  It  seems  to  me,  therefore,  of 
great  importance  that  the  matter  should  be  broujjht  under  the  careful 
consideration  of  the  profession,  more  particularly  as  great  difference 
of  opinion  exists  as  to  the  best  means  of  preventing  boys  from  acquiring 
the  habit,  and  of  curing  those  who  have  already  fallen  under  its  baneful 
influence.  In  December.  1866,  Dr.  Pusey  wrote  two  letters  to  the 
"  Times,"  containing  some  ver)'  startling  statements.  One  of  these  is 
as  follows : — *'  Fifty  years  ago,  before  the  intercourse  with  tlie  continent 
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had  been  much  rencwi-d,  I  have  reason  to  believe  that  that  sin  wu 
unknown  at  most  of  our  public  schools.  Now,  atas  I  it  is  the  bescttiog 
thai  of  OUT  bo}'s ;  it  is  sapping  the  constitutions,  and  injuiing  in  many 
the  fineness  of  intellec-t." 

If  this  statement  be  correct,  or  only  in  part  correct,  carefiil  enquiry 
into  the  state  of  our  public  schools  ought  at  once  to  have  been  insti- 
tuted, while  on  the  other  hand,  if  it  was  merely  a  highly  exaggerated 
account,  the  sooner  it  was  contradicted  and  the  actual  state  of  things 
ascenaine  1  the  better.  I  answered  Dr.  Pusey's  remarks  in  the  "  Medical 
Times  and  Cazene,"  December  22,  1866,  and  stated  that  I  believed 
Dr.  Puscy  had  been  muiinformed  and  had  taken  a  very  exaggerated  H 
view  both  of  the  extent  of  the  evil  and  the  seriousness  of  its  effects.  I 
also  considered  it  my  duty  to  s{)cak  against  the  system  of  habitual  con- 
fession to  the  prieit  which  Dr.  Pusey  strongly  recommended  as  a  pre-  S 
vcntivc  of  this  sin,  and  as  the  best  means  of  stopping  the  habit  when 
it  had  been  unfortunately  acquired.  The  letter  I  wrote  on  the  subject 
called  forth  observations  from  other  members  of  the  profession  and  x 
reply  from  Dr.  Pusey.  These  are  I  tliink  of  sufiicient  interest  and 
importance  to  be  brought  under  the  notice  of  my  readers. 

Dr.  Meadows  ("  Medical  Times  and  Gazette,"  Jan.  5,  1867)  con- 
siders tliat  Dr.  Pusey  has  rather  under  than  overstated  the  facts  of 
the  case  with  regard  to  the  extent  and  prevalence  of  the  habit,  and 
joins  issue  with  mc  in  my  statement  that  the  evil  had  been  much 
exaggerated.  As  to  its  prcvcntability  and  cure  he  thinks  something 
more  is  necessary  than  the  "occupying  the  boy's  mind  and  endeavour- 
ing to  make  him  feel  an  interest  in  his  work  and  play."  Allowing  that 
"the  workshop,  the  lathe,  and  the  laboratory'*  are  very  valuable 
adjuncts  in  the  training  of  boys,  he  questions  their  value  as  remedies 
for  this  evil,  and  states  that  he  has  himself  loitmssed  ihdr  /atlurt. 
Moreover,  that  from  the  very  early  age  at  which  this  habit  often  com- 
mences such  remedies  are  utterly  inapplicable.  Dr.  Meadows  has  known 
of  it  in  several  cases  us  early  us  tivo  years  and  one  case  was  mentioned 
to  him  by  a  friend  m  whiili  the  practice  commenced  at  the  age  of 
twenty  months  (!)  I-Ie  concludes  by  commending  Dr.  Pu-scy  for  alluding 
to  this  subject  in  the  columns  of  the  "  Times,"  but  it  hardly  seems  to 
have  occurred  to  him  that  the  practical  treatment  advised  by  Dr.  Puscy, 
confession,  is  scarcely  applicable  at  the  very  early  age  at  which  the  ■ 
habit  commences  according  to  his  own  experience.  Surely  the  nurse 
and  tJie  child's  mother  must  be  terribly  deficient  in  common  sense  if 
they  do  not  at  once  resort  to  the  proper  trcaliiient  in  such  a  case:  H 

The  experience  of  the  Rev.  E.  Thring,  head  master  of  Uppingham  " 
school  is  opposed  to  Dr.  Pusey's  statements  ("  Med.  Times  and  Gaz.," 
vol.  XXXIV,   p.  49).     Narrating  his  on'n  personal  experience  as  &fl 
schoolboy  on  the  matter,  he  slates  that  he  was  three  years  at  a  small" 
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private  school  which  Tfom  some  circumstances  was  eminently  calculated 
to  foster  sach  an  evil,  yet  he  never  became  aware  of  anything  of  the 
kind,  and  during  nine  years'  stay  at  Eton  afterwards,  the  existence  of 
Dr.  Puscy's  'besetting  sin' was  unknown  to  him.  "  In  other  words, 
no  boy  at  Eton,''  in  Mr.  Tliring's  time,  "was  of  necessity  cxposefl  to 
temptation,  and  betrayed  in  this  way,  at  least  without  full  means  of 
cs<3ipe;"  Of  his  later  experience,  as  head  master  of  a  large  public 
school,  he  says,  "  I  have  now  been  upwards  of  thirteen  years  head 
master  here,  perfectly  alive  to  the  possible  existence  of  such  an  evil, 
and  have  never  seen  any  reason  to  suspect  its  presence."  ...  "  One 
boy  did  consult  mc  on  the  subject,  but  I  deny  that  it  has  ever  formed 
a  definite  temptation  here;"  and  adds,  "  I  have  spoken  to  my  medical 
man,  and  he  unhesitatingly  confirms  thta.'*  Speaking  of  what  nwans 
should  be  taken  to  prevent  or  cure  the  vice,  Mr.  Thring  "unhesi- 
tatingly condemns  any  precautions  implying  -luspicion  and  all  approaches 
to  individual  tieatmeut  unless  au  ^individual  entirely  voluntarily  asks 
advice." 

Now,  T  do  not  believe  there  is  ano^er  school  in  the  world  where 
greater  care  is  taken  to  ensure  thorough  work  and  thorough  play  and  to 
permit  each  individual  boy  to  work  at  that  particular  deportment  of 
human  knowledge  which  excites  in  him  the  keenest  interest,  thati 
Uppingham.  There  are  first-rate  carpenters,  zealous  naturalista.  as  well 
as  distinguished  scholarsj  among  the  boys  of  Uppingham  school,  and 
altogether  the  associations  are  so  thorouglily  healthy,  and  the  boy  life  so 
thoroughly  active  and  happy,  as  to  render  die  spread  of  the  evil,  in  such 
a  society,  I  think  I  may  say,  absolutely  imjjossible. 

Mr.  James  Dixon  ("  Med.  Time*  andCaz.,"  vol.  XXXIV,  p,  7 1)  remarks 
that  "  Dr.  Puscy  is  tr>-ing  to  persuade  us  that  our  hearty  jolly  boys  aie 
so  many  candidates  for  ruin  of  mind  and  lM>dy,  if  they  are  not  forthwith 
made  over  to  the  questionings  and  closetings  of  priestly  confessors.  .  .  . 
The  question  is,  how  can  the  evil  be  best  counteracted.  Dr.  Pusey  says 
l)y  priestly  scrutiny.  Dr.  Beale  says  by  opposing  effeminate,  solitary, 
moping  habits,  and  by  encouraging  all  that  tends  to  openness  of  charac- 
ter and  love  of  healthy  pastimes.     1  for  one  agree  with  Dr.  Beale." 

Mr-CharlcsOnon  <" Med.  Times .-ind  Gaz.,"  vol.  XXXIV,  p.  133)  docs 
not  believe  the  sin  to  be  at  ail  general  in  our  English  schools.  He  was  at  a 
school  abroad,  where  one  dirty  lad  had  led  away  into  this  vice  one  or 
two  of  his  younger  schoolfellows,  and  was  cut  and  despised  by  nearly 
every  boy  in  the  school  in  consequence.  lie  says,  "■confession  -was  of 
frequeni  oicurntuc,  but  the  effect  was  only  to  inerease  Ike  et'i/,^*  linee  the  bovs 
used  to  say,  and  Mr.  Orion  thinks^  belierfe,  "  that  the  firiett  forgave  lAem 
tvAenever  tAey  paid  their  Jeesi  " 

In  answer  to  the  charge  of  having  "exaggerated  the  evil,"  Dr.  Pusey 
rcitcratctl  his  former  statements  ami  wished  to  God  that  he  had  exag- 
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gerated  the  evil  ("Med.  Times  andGaz.,"  vol.  XXXIV,  i866,p.  ia6)u 
Since  the  corresjjondcQce  in  the  "Times,"  the  receipt  of  nomeroiis 
letters  from  medical  men  and  others  have  confirmed  him  in  all  he  had 
said.     In  Uiis  letter  Dr.  Pubcj'  states  tJie  following  facts  : — 

1.  '■  I  have  been  infonned  by  one  who  knew  it  that  ihc  great  success 
of  one  who  had  a  considerable  reputation  for  curing  those  who  consulted 
him  some  years  ago,  and  who  did  effect  cures  which  surprised  people,  was 
in  a  great  degree  oft-ing  to  this — that  he  brought  the  nee  home  to  patients, 
and  so  by  .scaring  them  from  it,  a^  the  cause  of  tlieir  bodily  illnesses, 
checked  the  various  illnesses  which  it  entailed. 

2.  "  A  physician  uf  very  great  medical  name  and  in  large  pracricCt 
recently  told  a  friend  of  miu'e,  that  when  he  obiierved  certain  symptoms 
of  debility  of  system,  he  always  charged  the  patients  with  it  and  so  cured 
them. 

3.  "  Many  years  ago  I  accompanied  a  person  labouring  under  mental 
delusions  to  a  lunatic  asylum.  The  first  question  asked  mcby  the  resident 
medical  officer  was  whether  he  had  this  habit.  He  told  me  that  It  had 
brought  many  there.    (I  have  heard  the  like  as  to  other  lunatic  asylums.) 

4.  "The  medical  head  of  a  lunatic  asylum  lately  told  a  friend  of 
mine  that  the  person  labouring  under  mental  delusion  whom  he  placed 
there  Mas  (1  think)  Ut  least  the  ttnlh  whom  be  had  had  from  that  cause  m 
bum  one  large  school.  V 

5.  "The  system  then  of  'ignoring'  the  habit  has  failed.  It  is  the 
very  system  under  which  it  has  grown  up,  from  a  time  subsequent  to  my 
own  boyhood,  when  at  a  very  large  public  school,  boys  (except  two  of 
whom  I  heard  afterwards  that  one  died  of  It  at  the  school,  the  other  was 
a  half  idiot)  were  wholly  ignorant  of  il.  We  did  not  understand  the  poor  h 
half  idiot's  allusion  to  it."  f 

With  reference  to  '  fact'   1,  it  is  only  necessary  to  remark  that  Dr. 
Puscy's  informant  begs  the  whole  question,  and  it  is  suqmsing  that  Dr. 
Puaey  should  regard  what  he  said  as  evidence  of  the  slighles:  value  oneway 
or  the  other.    The  phyaiciaa  referred  to  under  fact  2,  should  have  stated  ^ 
what  he  meant  by  the  vague  term  'debility  of  system,'  and  what  evidence  " 
he  had  that  his  patients  were  curat     There  is  nothing  to  remark  on  fact 
3.     Every  prtiftilioner  is  aware  of  the  existence  of  the  habit.    The  ques- 
tion is  concerning  its  extent.     No.  4  is  the  most  important  of  the  facts  ^ 
adduced  by  Dr.  Pu^ey  and  should  be  very  carefully  inquired  into — but  H 
it  is  most  extraordinary  that  Dr,  Pusey  has  omitted  to  say  during  what 
period  of  lime  tlie  ten  cases  were  adnuttcd,  and  the  number  of  bojrs  in 
i  the  school  from  which  they  were  taken.    If  the  percentage  of  ca.ses  from  fl 

one  particular  school  is  very  high,  commissioners  ought  to  be  appointed 
to  investigate  the  matter.  It  requires  no  prophet  to  say  the  education 
pursued  at  Uiat  school  will  be  found  false  and  rotten  to  the  very  core.  Dr. 
Pusey  himself  would  not  siuely  re'.y  upon  confession  to  eradicate  the  evil 
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from  that  school.    In  5,  Dr.  Pusey  asserts  that  ignoring  the  habit  has 
failed,  but  he  advances  no  facts  or  arguments  to  prove  this.     The  half 
idiot  probably  owed  both  the  habit  and  his  idiocy  to  one  condition,  con- 
genital defects  in  thestructureof  the  centraJ  organs  of  his  nervous  system. 
If  Dr.    Pusey  has  nut  much  exaggerated  the  cnl,  numbers  who 
acquire  this  vice  must  be  cured  without  confession,  or  its  consequences 
must  be  less  .serious  than  he  supposes.    I  think  it  is  much  to  be  regretted 
that  one  with  his  authority  should  have  expressed  himself  so  strongly  upon 
this  very  delicate  subject,  for  I  fear  that  his  remarks  may  have  the  effect 
of  leading  some  silly  persons  to  place  more  reliance  upon  many  of  the 
statements  in  disreputable  books  which  may  be  forced  under  their 
obser\'alion  than  they  would  otherwise  have  done.     His  observations 
are  calculated,  seriously  and  most  unnecessarily,  10  alarm  parents.    And 
I  cannot  help  thinking  that  if  he  had  been  able  to  look  upon  the 
matter  more  from  the  medical  point  of  view,  he  would  not  have  arrived 
at  the  same  conclusion.     Judging  from  many  of  the  cases  which  have 
been  brought  under  my  observation,  1  should  say  that   the  system 
likely  to  foster  and  intensify  this  evil  is  the  very  one  rccommcndctl  by 
l>r.    Pusey  for   its   destruction.     The   temperament  of  many  of  the 
sufferers  to  which  their  unfortunate  condition  must  at  least  in  some 
measure  be  attributed,  will  benefit  under  the  influence  of  circumstances 
very  different  from  those  advocated.    Of  course  1  speak  only  as  a  student 
of  physiology  and  medicine,  but  in  this  capacity  I  think  it  right  to  offer 
the  opinion  that  frequent  selfexamination,  as  deemed  necessary  by  dismal 
despairing  men  who  have  been  disappointed  with  the  world,  and  who  take 
a  too  gloomy  view  of  everything,— habitual  confession  to  melancholy 
men  trained  to  deplore  the  wickedness  of  man, — the  frequent  con- 
ccntiatioo  of  the  attention  upon  one  of  the  most  mysterious  and  complex 
of  all  the  phenomena  of  ourbciDg,  are  not  under  any  circumsiances  sup- 
posable  likely  to  benefit  the  majority  of  boys.     .'VII  this  is  antagonistic 
to  their  Very  nature,  and  its  effect  on  the  developing  mind  must  be,  at 
least  in  many  instances,  to  cramp  and  distort  it.     I  believe  that  the 
system  of  habitual  confession,   advocated  by  some  members  of  our 
church,  is  calculated  to  do  irreparable  mischief  not  only  to  the  mind 
but  through  the  mind  to  the  health  of  the  body.     And  of  this  I  am  sure 
that  no  physician  who  has  had  much  opportunity  of  observing  the 
gradual  development  of  the  mental  powers  in  young  persons,  and  has  at 
all  studied  the  marvellous  influence  of  the  mind  upon  the  bodily  health 
and  vigour,  would  advocate  habitual  confession  as  a  desirable  part  of 
the  training  of  girls  or  boys.     Those  who  aim  at  making  our  boys  into 
upright,  generous,    hardworking,  vigorous,  thoughtful  men,  will  laugh 
and  rejoice,  and  work  and  play  with  their  boys  instead  of  encouraging 
asceticism.     But  Dr.  Pusey  does  not  object  to  what  I  have  said  con- 
cerning the  value  of  healdiy  exercise,  thorough  and  good,  hard,  cheerful 
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work,  manly  games,  and  hopeful,  happy  associations,  bul  he  says  that 
experience  shows  that  these  alone  are  not  enough ;  all  I  can  say  is  that  case 
ailcr  case  that  tomes  before  me  exhibits  defects  in  these  very  paniculars, 
and  I  will  challenge  Dr.  Puscy  to  produce  an  instance  of  a  body  of 
boys  or  men  subjected  to  such  a  healthy  system,  given  to  this  or  other 
evil  habits.  Your  active  minded,  heart)-,  busy  boy  never  lliinks  of 
anything  of  the  kind.  His  mind  is  well  occupied  and  he  is  happily 
ignorant  of  every  tiling  connected  with  the  subject  He  will  probably 
remain  so  till  he  grows  up  if  hiii  attention  be  well  occupied,  his  life  ^ 
happy,  and  filthy  bonks  be  kept  out  of  his  way.  He  will  instinctively  ■ 
shun  the  society  of  boys  or  young  men  who  discourse  upon  such  subjects 
and  would,  if  they  could,  lead  him  wTong.  ^ 

TrcBtmrnt. — The  general  treatment  of  these  cases  has  been  adverted  fl 
to  already.     With  regard  to  medicines,  the  special  state  of  each  indi- 
vidual patient  must  be  considered  by  the  practitioner.    Tonics  and  mild  h 
sedatives  with  an  occa-sional  dose  of  blue  pill  are  often  very  useful.  | 

It  may  be  well  in  this  [ilace  to  say  a  (cw  words  on  those  cases  in  which 
the  habit  is  due  to  some  peculiar  condition  of  the  organs  themselves. 
I  have  met  with  many  instances  in  which  the  habit  has  unquestionably 
been  self-taught  It  affects  sometimes  weak  sickly  children,  and  is 
wracllmes  to  be  tr.iccd  to  Irritation  about  the  prepuce  or  gUns.  Occa- 
sionally accumulation  of  secretion  seems  to  be  the  exciting  cause,  and 
sometimes  a  superabundant  prepuce,  ec/ema,  or  an  over  sensitive  slate 
of  the  delicate  surface  of  the  glans  exists.  Circumcision  acts  bene-  ^ 
ficially  in  some  of  these  cases,  and  it  has  been  remarked  that  masturba-  fl 
tion  is  \nrtually  unknown  in  Jewish  schools,  "Medical  Times  and 
Gazette,"  vol.  XXXIV,  ]i.  79,  ne/f. 

Many  boys  and  young  men  who  have  acquired  the  habit  are  weak,  H 
nervous,  excitable  persons  with  Uttlc  energy  or  power  of  self-conlrol, 
and  little  love  for  bodily  or  nient;il  work.  Such  persons  could  no 
doubt  have  been  easily  persuaded  to  confess,  but  what  can  one  think  of 
the  strong-willed  man  who  thus  condescends  to  aspire  towards  having 
undue  influence  over  3  very  weak  one.  From  what  1  know  of  these  cases 
I  feel  sure  that  confession  to  a  priest  is  neither  good  for  the  patient  nor 
for  the  confessor.  Whether  confession  is  right  for  a  healthy,  vigorous- 
minded  man  1  will  nut  discuss,  hut  it  will  not  cure  hypochondriacs  or 
encourage  we.ik-willed,  nenous,  buy,  fanciful  persons  tc  rely  more  upon 
themselves, and  endeavour  to  do  their  work  in  this  world  honestly  and  wdl. 

As  for  those  sad  cases  which  pass  into  our  lunatic  and  idiot  asylums, 
there  is  great  reason  for  Ihinkinjj  that  the  masturb.ition  so  far  from 
being  the  cause  of  their  sad  fate  is  but  one  of  a  long  train  of  symptoms 
depending  upon  defects  in  the  development  of  p.iTts  of  the  nervous 
system,  or  resulting  from  disc-isc  originating  there.  It  is  as  much  the  con- 
sequence of  disease  as  paralysis,  loss  of  sight,  or  loss  of  consciousness. 
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In  many  cases  of  congestion,  and  in  inflammab'on  of  the  kidncj-,  a 
spontaneously  coagulable  material  is  effused  into  the  tubes,  and  coagu- 
lates there,  foiming  a  east  or  mould  of  llu  tube.  This  ca.it  is  gradually 
washed  out  by  ihe  fluid  which  is  secreted  from  the  Malpighian  body  be- 
hind it,  and  thu5  it  find.s  its  n-ay  into  the  urine,  from  which  it  may  be 
easily  separated  for  examination,  p,  340. 

'Che  coagulahle  material  which  is  effused  becoming  solid  in  the 
tube,  entangles  in  its  meshes  any  structures  which  may  be  there  at 
(he  time.  TTic  characters  of  the  cast  will,  of  course,  ^■ary  very  much 
in  different  cases,  according  to  the  state  of  (he  tubes  and  the  part  of  (he 
tube  in  which  the  effusion  of  the  matter  takes  place.  By  observing  the 
character  of  the  substances  entangled  in  the  cost,  we  are  often  able  to 
form  a  correct  notion  concerning  the  nature  tif  morbid  changes  going 

00  in  tubes  at  the  time  the  cast  was  being  fonued. 

Great  difference  of  opinion  has  been  expressed  with  reference  to  the 
nature  of  the  material  of  which  the  cast  is  composed.  By  some  it  has 
been  termed  fibrine;  but  the  striated  appearance  always  presen(  in 
coagula  of  this  substance  is  not  found  in  the  cast  Others  have  con- 
sidered that  the  cast  consists  of  albumen ;  but  it  is  not  rendered 
opaque  by  those  reagents  which  produce  precipitates  in  albumi- 
nous solutions.  Not  very  many  years  since,  it  was  stated  by  two 
observers  in  France  and  Cfermaiiy  of  high  reputation,  at  lea&t  in  other 
branches  of  scientific  enquiry,  that  the  cast  really  consisted  of  the  base- 
ment membrane  of  the  urinifcrous  tube.  Such  a  statement  requires  no 
comment,  how  it  could  be  made  by  any  one  possessing  even  a  slight 
knowledge  of  the  anatomy  of  tissues,  it  is  difficult  to  understand. 

The  transparent  material  probably  consists  of  a  peculiar  modification 
of  an  albuminous  matter  possessing  somewhat  the  same  characters  as 
the  walls  of  some  epithelial  celb,  the  elastic  lamina;  of  the  cornea,  the 
walls  of  hydatid  cysts,  &c.,  but  not  condensed  like  these  structures. 

1  think  it  not  improbable  that  these  casts  of  the  uriniferous  tubes  may 
really  be  composed  of  the  material  which,  in  health,  forms  the  substance 
of  epithelial  cells.  In  disease,  this  substance,  jierhaps  somewhat  altered, 
or  not  perfectly  formed,  collects  in  the  uriniferous  tubes,  and  becomes 
inspissated.  This  view  receives  some  support  from  the  fact  that  occa- 
sionally casts  arc  formed  although  no  albumen  p.isscs  into  (he  urine. 
According  to  this  notion,  it  is  possible  that  a  cast  might  be  formed  quite 
independently  of  any  congestion  or  morbid  condition  of  the  Malpighian 
tuft ;  but,  as  a  general  nile,  there  can  be  no  doubt  that  scrum  escapes 
and  albumen  li  found  in  tlie  urin& 

The  diameter  and  general  characters  of  the  cast  will  be  detennined 
by  the  s.late  of  the  urioifcrous  tube  at  the  time  of  its  fomiation,  as  the 
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researches  of  Dr.  Johnson  have  indisputably  proved.  If  the  epithelium 
be  abnormally  adherent,  the  cast  will  be  veiy  narrow;  if,  on  the  other 
hand,  the  epithelium  be  removed,  it  will  be  of  the  width  of  the  tube. 
Should  the  epithelium  be  disintegrating,  the  cast  will  afford  evidence  of 
the  change.  If  in  a  sMtc  of  fatt)- degeneration,  fat-cells  will  be  entangled 
in  it.  In  hsemorrhage  from  any  part  of  the  secreting  stnicturc,  blood 
wirpuscles  are  present ;  and,  when  suppuration  occurs,  the  cast  contains 
pus  corpuscles.  When  the  transudation  of  the  coagulabic  material 
occurs  in  a  tube  to  which  the  epithelium  is  intimately  adherent,  or  in  a 
tube  whose  walls  are  smooth,  the  cast  will  be  dear  and  perfectly  trans- 
parent.    Different  forms  of  casts  are  represented  in  pis.  XI  to  XVII.    ■ 

Profcsnor  Virchow  thinks  that  casts  arc  very  constantly,  if  not  inva- 
riably, formed  in  the  straight  portion  of  the  uriuifetous  tubes ;  but  many 
of  the  facts  already  referred  to  militate  agaiu&t  this  idea,  and  it  is  com- 
mon enough  in  sections  of  diseased  kidnej's  to  sec  the  casts  in  the  tubes 
of  the  cortex.  Moreover,  as  I  have  demonstrated  in  several  cases,  the 
cast  receives  successive  layers  upon  its  outer  surface  as  it  passes  down  the 
tube,  pi.  X 1 1,  fig.  8j,  pi.  XIV.  There  is  no  doubt  that  casts  are  formed  in 
the  f/ru/^A/ as  well  as  in  the  <"t>«rf/M/i'^ portion  of  theuriniferous  tubes,  but 
the  value  of  the  characters  of  the  cast  formed  in  die  fonncr  situation  in 
connection  with  diagnosis  cannot  be  questioned,  while  it  is  obvious  thai 
from  casts  formed  in  the  straight  portion  of  the  tubes  we  can  leain 
nothing  as  to  the  nature  of  morbid  changes  going  on  in  the  secreting  fl 
part  of  the  gland.  In  pi.  XII,  fig.  83,  portions  of  casts  from  the  convo-  ™ 
luted  portion  of  the  tubes  are  seen  embeddwl  in  transparent  material. 
The  drawing  was  taken  from  specimens  found  in  the  urine  of  a  ca.w  of 
acute  suppurative  nephritis.  It  is  probable  that  the  small  casts  were 
formed  in  the  convoluted  portion  of  the  uriniferous  tubes,  and  that  the 
transparent  material  in  which  they  were  embedded,  coagulated  in  the 
straight  portion  of  the  tube,  near  its  opening  at  the  summit  of  a  papilla, 
pi.  XVII,  fig.  92.  We  may,  therefore,  conclude  that  casts  are  generally 
formed  in  the  convoluted  part  of  the  tube,  although,  in  certain  cases, 
the  coaguliible  matter  may  be  effused  in  the  straight  portion  also,  in 
whidi  case  the  diameter  of  the  cast  will  be  very  much  greater  than  if  it 
was  formed  entirely  in  the  convoluted  part  of  the  uriniferous  tube. 

Cast^  of  the  renal  tubes  arc  seldom  fuutid  unmixed  with  other 
dcpo.iits.  Frequently  ihcy  arc  accompanied  with  much  epithdium,  and 
in  many  cases  blood  globules  are  present  in  considerable  nimiber. 
Occasionally,  however,  we  meet  with  a  transparent  and  scarcely  viable 
deposit,  consisting  entirety  of  casts.  The  connection  between  different  I 
renal  disea.<;cs  and  the  presence  of  casts  in  the  itrinc  has  been  demon-  ^ 
strated  most  conclusively  by  Dr.  Johnson,  but  many  who  have  not  patiently 
studied  the  matter  have  c-onAdesily  asserted  that  the  characters  of  casts 
are  not  of  that    importance  in  diagiiohis  which  he   and  others  have 
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maintained.  It  has  been  stated  that  the  dtflfcrcnt  morbid  statei  of  the 
kidney,  familiar  to  everyone,  are  but  different  stages  of  one  and  the  same 
disease.  It  Is  to  be  regretted  that  observation  should  be  retarded 
by  such  hasty  and  confident  assertions.  All  tliat  need  be  said  is  sira]>1y 
that  a  few  months'  careful  study  in  the  wards  of  a  hospital  and  in  tlie 
dead-house,  will  serve  to  convince  any  unprejudiced  person  that  the 
nature  of  renal  disease  may  be  diagnosed  in  many  cases  by  the  micro- 
scopical characters  of  the  urinary  deposit,  and  that  there  are  several 
essentially  distinct  forms  of  renal  disease.  I  can,  from  my  own  observa- 
tions, testify  strongly  to  the  truth  of  the  general  conclusions  arrived  at 
by  my  colleague,  Dr.  Johnson,  upon  these  questions. 

Of  casts  there  are  several  dilTerenC  forms,  which  are  to  some  extent 
characteristic  of  the  morbid  changes  taking  place  in  the  stnicture  of  the 
kidney.  As  has  been  .shown,  the  cast  varies  in  diameter  with  that  of  the 
canal  of  the  uriniferous  lube  ;  but,  probably,  after  its  formation,  it  con- 
tracts slightly,  and  in  consequence  it  readily  passes  from  the  tube,  and 
escapes  into  the  urine.  In  chronic  disease,  the  diameter  of  the  lube  may 
be  greater  or  less  than  tn  health.  If,  in  a  tube  of  normal  diameter,  the 
epithelial  layer  be  of  its  ordinal)'  thickness,  we  shall  have  a  cast  of 
medium  taze.  If  the  cells  be  enlarged,  and  adhere  fimity  to  the  base- 
ment membrane,  the  cast  will  be  fine  and  narrow;  wliile,  on  the  other 
hand,  If  the  tubes  be  entirely  stripped  of  epithelium,  the  basement  mem- 
brane alone  remaining,  the  diameter  of  the  cast  will  be  considerable. 
In  describing  tlie  different  varieties  of  casts  it  will  be  coDvenieut  to 
divide  thcra  into  three  classes,  according  to  their  diameter.  In  some 
cases  the  tubes  of  the  kidney  are  so  much  wasted  that  casts  could  not 
be  formed  in  them.     .5w  pi.  XVII,  fig.  95. 

The  figures  of  casts  in  pis.  XI  to  XVII  have  been  carefully  traced 
from  the  object!  under  examination. 

A.  Caito  nr  ntnltiiin  niamftcr,  Rboot  ike  l>90aili  vran  Incli. 

t .   Mucus  ca:>ljj. 

2.  Eplihetial  casts. 

3.  Pale  and  slightly  granular  caMs,  with  or  without  a  little  epithe- 
lium, or  epithelial  dthns. 

4.  Casts  appearing  granular,  in  consequence  of  urates  being 
deposited  upon  and  in  the  substance  of  the  cast. 

5.  Granular  cists,  consisting  entirely  of  disintegrated  epithelium. 

6.  Casts  containing  pus  or  blood. 

7.  Casts  containing  oil. 

B.  CUM  tbe  otamelcr  i>f  wblrb  In  abaoi  the  l-B*«tb  ar  an  Uwh. 
I.  Large  Iraiispaient  "  waxy  casts." 
3.  Large  and  darkly  granular  casts. 

C.  Casu  Cbe  DIauuelcr  pf  wtilcli  1*  abgut  ibc  l>l*#9tfa  of  an  Incb. 
Small  waxy  casts. 
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A. — Casts  of  M^ium  Diameter. 

Hocus  Cuu. — In  certain  cases  in  which  there  is  o'ldence  of  con- 
siderable irritation  in  the  kidneys,  sometimes  so  much  as  to  lead  one  to 
suspect  the  existence  of  calculus  in  ihe  kidney,  a  number  of  Socculeni 
shreds  may  be  passed  in  the  urine.  1  have  seen  several  cases  in  which 
Uicse  were  composed  of  a  very  transparent  and  slightly  granular  nuterial, 
like  ordinary  mucus.  In  pi.  Xll.  tig.  8i,  is  represented  such  a  cast 
which  must  have  been  entirely  formed  in  the  straight  portion  of  the 
tubes.  The  ramifications  from  the  larger  mass  extended  into  the  6ne 
tubes  which  open  into  tlie  larger  ones  in  considerable  number.  The 
drawing  was  taken  from  a  .ipcrJnicn  found  in  the  urine  of  a  patient  ■ 
under  ihc  care  of  my  friend,  Mr.  Charles  Hawkins,  who  had  been  suf- 
fering from  renal  irritation  and  affection  of  the  bladder  for  many  years. 

Mucus  casts  arc  not  unfrei^uently  passed  in  cases  where  the  urine  is 
of  very  high  specific  gravity,  1,030  or  higher,  containing  excess  of 
urea  and  urates.  It  Is  probable  that  urine  of  these  characters  irritates 
the  mucous  membrane.  Sometimes,  in  consequence  of  the  urate  being 
deposited  in  an  insoluble  form,  upon  and  in  tlie  substance  of  the 
mucus,  after  the  urine  has  been  pas*^ed,  the  casts  arc  dark  and  granular, 
and  without  cast  they  may  be  mistaken  for  true  casts  indicatire  of  fl 
chronic  degeneration  of  the  kidney.  Some  appear  white  if  examined  by  " 
reflected  tight.  Such  casts,  dark  and  granular  from  the  presence  of 
urates,  and  often  of  a  very  brown  colour,  form  a  deposit  in  the  urine  not 
unlike  that  occurring  in  cases  of  acute  nephritis,  where  there  is 
hemorrhage  from  the  kidney,  but  although  traces  of  albumen  arc  found, 
actual  blood  corpuscles  are  not  generally  present  as  in  that  affection, 
and  the  colour  is  entirely  due  to  altered  blood  colouring  matter  passed 
in  a  state  of  solution.  Casts  of  the  kind  under  consideratioo  are  repre- 
sented in  pi.  XII,  fig.  82.  ^ 

Epithelial  Ca>i«  are  met  with  in  great  number  in  all  cases  of  eattt  V 
tupMritis;  and  their  presence  is  generally  accompanied  with  a  con- 
siderable deposit  of  uric  acid,  and  also  with  much  free  epithelium  and 
epithelial  iitl>rii.  These  casts  often  contain  many  perfect  cells  of  renal 
epithelium,  and  not  unfrcquently  blood  globules  are  entangled  in  them, 
pi.  XI,  fig.  80,  pi.  XII,  fig.  85,  pi.  Xlil,  fig.  86,  at  a. 

Besides  these  casts,  however,  some  of  the  larger  casts,  comprehended 
in  the  second  class,  may  often  be  observed,  p9.  XIV,  fig.  8S,  tr;  and 
these  have,  as  I)r,  Johnson  states,  "a  wax-like  apiiearancc ;"  or  they 
may  he  dark  and  granular,  or  part  of  the  cast  may  be  so  highly  granular 
OS  to  be  quite  opaque,  while  in  another  portion  it  may  be  perfectly  cleir 
and  transparent  The  very  wide  casts  and  fragments  found  in  those 
cases  of  acute  nephritis,  in  which  tJie  kidney  was  in  a  sound  state  before 
the  atuck,  arc  probably,  wholly  or  in  pait,  furmed  in  the  wide  pffftion 
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fof  the  urimferous  tubes  near  the  {lapillo.  Sometimes  also  a  few  of  the 
-fisasll  "  waxy  ca&ts  "  amy  be  ubsorvcd,  and  nircly  a  few  of  the  cells  may 
be  found  to  contain  well-defined  oil  globules. 

tinutuiar  rnxtn. — A  considerable  number  of  "granular  casts,"  of 
medium  diameter,  will  be  prebcnt  in.  tlie  early  stage  of  chronic  nephritis. 
Afterwards  they  may  become  abuiid.int,  and  occasionally  are  so  numerous 
that  they  form  a  white  deposit  at  the  bottom  of  the  vessel 

Dr.  Johnson  says  that,  in  the  third  stage,  there  mny  be  an  abundant 
deposit  composed  of  granular  casts  and  disintegrated  epithelium;  or 
secondly,  the  granular  casts  may  be  mixed  with  lar^ge  waxy  casts,  with  a 
sharp  and  wcll-dcfined  outline ;  or  thinlly,  the  waxy  casts  may  be  in 
small  number,  and  mixed  with  a  few  giaoular  casts  and  disintejtrated 
vpithelium.  Casts  from  a  case  of  chronic  nephritis  are  represented  in 
pL  XI,  Us.  78,  and  pi.  XV. 

Ca««  rantalnltiit  otL — In  that  condition  of  the  kidney  termed  "fatty 
degeneration,"  the  pale  highly  albuminous  urine  which  is  often  passed 
in  considerable  quantity,  frequently  contains  a  number  of  casts  which 
appear  to  be  made  up  of  oil  globules,  or  composed  of  cells  containing 
oil,  pi.  XT,  fig.  78.  In  adults  recovering  from  acute  nephritis,  it  is 
not  uncommon  to  find  a  few  oil  particles  in  the  casts,  pi.  XIII,  tig.  86,^, 
and  cells  crammed  with  small  oil  globules  floating  in  the  surround- 
ing Buid  ;  but  at  the  same  time,  if  there  be  a  greater  number  of  granular 
or  epithelial  casts,  the  presence  of  the  oil  need  not  excite  any  apprehen- 
sion for  the  patient's  safety.  If,  however,  the  oil  casts  increase  during 
weck-s  or  months  while  the  other  cists  diminish  in  number,  we  shall  pro- 
bably find  that  the  case  will  pass  into  confirmed  tatty  degeneration,  and 
that  (lie  acute  attack  affected  a  kidney,  not  pre%'iou5ly  in  a  perfectly 
sound  state.  The  comjKisirion  of  the  oil  in  these  cases  has  been  alluded 
to  in  p.  3ro.     Sa  also  pi.  XVI,  figs.  90  and  91. 

Tmt-ctn». — Besides  the  occurrence  of  fatty  matter  in  casts,  and  in 
cells  entangled  in  casts,  it  is  very  commonly  met  with  in  cells,  or  as 
small  collections  in  the  urine  ;  and  occasionally  tliese  are  present  with- 
out any  casts.  Many  such  bodies  consist  of  altered  epithelial  cells  of  the 
kidney,  enlarged  and  gorged  with  oil.  Sometimes  they  contain  a  few 
oil  globules,  which  arc  well  defined,  and  are  seen  to  be  distinct  from  each 
other ;  while,  in  other  instances,  the  globules  arc  very  minute,  and  so 
crowded  together  that  the  m.i$s  appears  by  transmitted  light  to  be  pei^ 
fcctly  opaque  and  dark,  resembling  the  so-called  'inflammatory  glo- 
bules,' while,  if  examined  by  reflected  light,  tliesc  bodicb  are  perfectly 
white.  Although  I  have  used  the  term  «■//,  it  is  not  possible  in  many  cases 
to  demonstrate  the  presence  of  a  fr//-wtf/A  Occasionally,  "cells"  contain- 
ing oil  globules  arc  derived  from  some  other  part  of  the  mucous  surface  of 
the  urinary  lassages.  I  have  seen  epithelial  celts,  and  collections  of  oil 
globulca  which  have  been  removed  from  the  membranous  portion  of  the 
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urethra.  It  is  therefore  important  to  bcAr  in  mind  that  cells  containing 
oil  globules  are  not  invariably  dcri^-ed  from  tubes  in  a  condition  of 
fatty  degeneration,  and  are  not  necessarily  indicative  of  diseased  kidney. 

cwM  vsntalalnv  bumhi  cilobule*  are  not  unfrcquently  met  with  in 
the  deposit  of  the  urine  in  acute  nephritis,  pi.  XII,  fig.  85.  They 
are  usually  of  medium  size,  and  often  contain  a  certain  quantity  of 
epithelium  besides  blood. 

The  blood  in  many  of  these  cases  is  undoubtedly  poured  out  by  the 
vessels  of  the  MalpiRhian  body.  It  is  extraordinary  how  determined 
some  observers  arc  in  asserting  that  this  hajmorrhage  from  the  Malpighian 
body  into  the  upper  part  of  the  uriniferaus  tube  does  not  occur,  and 
that  "  ca-sts  "  are  not  formed  in  this  part  of  the  lube.  The  bIoo<I  has. 
however,  been  seen  by  Bowman,  Johnson,  and  others  in  the  con^-oluted 
part  of  the  tube,  near  and  in  the  Malpighian  body,  and  also  in  the 
lower  straight  portion,  and  t  have  been  able  to  verify  these  observations 
over  and  over  again,  and  have  oflen  injected  colouring  matters  through 
the  capillaries  of  the  Malpighian  body  into  the  tube. 

White  blood  corpuscles  sometimes  grow  and  multiplyin  casts  in  coo- 
siderable  ntimlver,  pi,  XVII,  fig.  94. 

Cuia  mntalntBit  Pnii  are  not  common,  although  some  cells  agredng 
in  nuny  characters  with  the  pus  globule  are  not  uncommonly  present. 
Of  these  cells,  some  are  no  doubt  modified  cells  of  renal  epithelium, 
the  germinal  matter  of  which  is  of  much  larger  size  than  in  health, 
the  formed  nutter  of  the  cell  being  nearly  absent,  while  others  are 
altered  white  blood  corpusclos,  pi  XVII,  figs,  qjj,  94.  Cases  in  which 
the  urine  contains  bodies  having  these  characters  arc  generally  acute, 
and  terminate  fatally  in  a  short  time.  A  beautiful  specimen  of  the 
urinary  deposit  in  one  of  these  rapidly  fatal  cases  is  represented  in 
pi.  XIV.  I  have,  however,  seen  many  cases  occurring  in  children  and 
In  adults  where  these  coats  and  cells  were  most  abundant,  which  have  _ 
been  completely  recovered.  ■ 

CwtJi  eoniaitilns  uanib-BeUfi. — In  the  urine  of  a  patient  suffering 
from  cholera,  after  cigliteen  huur>  suppression  of  urine,  I  found  a  trace  of 
albumen,  with  some  very  transparent  cxsts  entangling  dumb-bell  crystals  ■ 
of  oxalate  of  lime,  pi.  XVII,  fig.  96.  Octahedral  crystals  of  oxalate 
were  also  present  in  the  urine;  but  none  were  seen  in  the  casts.  The 
presence  of  dumb-bells  in  casts  proves  clearly  that  these  peculiar  crystals 
are  formed  in  the  urinifcrous  tube. 

Cr>'stal3  of  triple  phosphate  and  octahedra  of  oxalate  of  lime 
sometimes  met  with  in  casts. 


jff. — Casts  of  ionsiderabU  Diameter. 

tMiw*  Wuty  raiUK.  of  about  the  one  five-hundredth  of  an  inch  in 
diameter,  aic  derived  from  tubes  which  have  been  entirely  stripped,  of 
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epithelium,  or  have  been  formed  in  the  straight  part  of  the  tul>e.    They 

are  often  met  witi)  in  small  quantity  in  the  urine  of  acute  desquamative 
nephritis ;  but  when  present  in  considerable  numbers,  a  condition  of 
kidney  to  which  Dr.  Johnson  has  given  the  name  of  "  w-ixy  degenera- 
tion," from  the  peculiar  ghstening  appearance  of  tlie  substance  with 
which  the  tubes  are  filled,  is  present  Ijirgc  waxy  casts  are  represented 
in  pis.  XI,  XIV,  figs.  77,  79,  88. 

In  some  cases,  it  is  certain  that  these  casts  of  large  diameter  are 
formed  in  the  lower  part  of  the  straight  ponion  of  the  urinifcroiis  tubes 
where  these  arc  very  wide.  The  material  of  which  the  cast  is  com- 
posed is  sometimes  deposited  in  successive  layers,  and  a  small  cast, 
formed  high  up  in  the  convoluted  (lortion,  is  occasionally  seen  in 
the  centre  ofa  large  one  formed  below.  plXIl.  fig.  83,  pi.  XIV.  Although 
in  some  cases  the  convoluted  portion  of  the  uriniferous  tube  is  wide 
enough  to  admit  of  the  fonnation  of  one  of  these  large  waxy  casts,  I 
have  never  seen  an  instance  where  the  tubes  between  the  cortical  and 
medullary  portion  of  the  kidney  were  large  enough  to  permit  so  large 
a  cast  as  lliat  figured  in  pi.  XH,  fig.  S3,  to  pass  through.  There  is, 
however,  reason  to  think  that  this  part  of  the  tube  becomes  much 
dilated  in  some  cases.     See  my  "  ArchivcSi,"  vol.  I,  p.  303. 

The  largest  transparent  casts  which  are  formed  in  the  widest  part  of 
the  tube  are  of  little  importance,  clinically,  and  the  ph)'5ician  must  not 
he  induced  from  the  prominence  of  these  objects  to  give  an  unfavour- 
able jirugnosis.  In  some  forms  of  temporary  disease  they  are  found  in 
great  number. 

C. — Casts  of  Smail  Diameter. 

■mall  Waxy  Cmjtta  are  derived  from  tubes  in  which  the  epithelial 
lining  is  entire,  or  probably  more  commonly  from  tubes  which  have 
undergone  considerable  contraction,  Dr.  Johnson  ronsicfers  that  the 
formation  of  casts  of  very  small  diameter  depends  upon  the  adherent 
state  of  the  epithelial  cells,  which  exhibit  no  tendency  to  desquamate — 
a  condition  which  he  describes  under  the  name  oi "  noH-da^uamatht 
nephrUis."  The  urine  is  either  found  to  contain  no  deposit  whatever, 
although  albuminous,  or  only  some  of  the  small  waxy  casts,  no:  more 
than  one  thousandth  of  an  inch  in  diameter,  can  be  found.  In  some  of 
these  cases,  symptoms  of  blood  poisoning  come  on,  and  a  rapidly  fatal 
result  occurs.  The  casts  have  a  perfectly  smnoth  and  glistening  surface, 
and  present  in  the  microscope  the  same  general  appearance  as  a  piece  of 
the  elastic  lamina  of  the  cornea,  pi.  XI,  fig.  77,  pi.  XV.  It  is  probable 
that  some  of  these  very  fine  casts  are  formed  in  lubes  which  have  not 
attained  full  development 

or  tut*  In  a  cilntnu  Point  nf  ri«w. — It  is  generally  admitted  that 
the  treatment  of  Itidney  diseases  has  advanced  very  much  within  the  last 
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few  years.  Frequently  we  are  able  to  say  most  decidedly  what  course 
should  be  followed  in  a  given  case;  and  wc  can  indicate  exactly  the 
conditions  under  which  the  prc^ouof  the  malady  will  be  retarded,  and 
warn  the  patient  of  those  which  will  certainly  haiten  the  extension  of 
disease.  I  do  not  think  I  have  at  all  exaggCTa.tci)  the  improvement 
which  has  taken  place  in  this  deporttnent  of  medicine ;  and  when  wc 
remember  t!w,t  we  possess  much  positive  knowledge  of  the  anatomy  and 
physiology  of  llie  kidney,  and  that  its  morbid  changes  have  been  more 
successfiilly  investigated  than  those  of  other  important  oigans,  wc  can 
scarcely  help  attributing  ilie  improved  treatment  to  our  incr(a»ed  know- 
ledge, and  wc  have  every  encouragement  to  hope  that  crc  long  a  similar 
result  will  be  seen  as  distinctly  in  other  branches  of  medicine  I  am 
quite  sure  that  nuny  patients  with  chronic  icnal  disease  arc  now  kepi 
alive,  and  even  enjoy  life,  for  many  years  longer  than  was  usual  at  s 
time  when  the  esact  nature  of  their  malady  was  not  understood,  and 
when  the  treatment  considered  right  was  of  a  kin<l  which  no  one, 
knowmg  anything  ol  the  physiology  of  the  kidney,  would  now  chink  of 
adopting. 

Casts  resembling  those  delineated  in  6g.  86,  pL  XIII,  are  often  found 
in  cases  of  acute  inflammation  of  the  kidney  coming  on  from  exposure  to 
cold,  or  following  scarlatina.  It  will  be  observed,  however,  that  there 
are  several  different  forms  of  casts  which  might  give  rise  to  some  confu- 
sion in  the  mind  of  an  obsenxr  endeavouring  to  form  an  opinion  as  to 
the  acute  or  chronic  nature  of  the  case.  At  the  same  time  wc  must  not 
express  ourselves  confidently,  if  only  one  or  two  casts  of  a  particular  kind 
are  fuund.  Thus  we  m;:iy  meet  with,  in  the  deposit  of  the  ttiine  from 
acute  cases  wUidi  completely  and  jicrhaps  mpidly  recover,  one  or  two 
cells  containing  oil,  and  one  or  two  casts  containing  a  few  oil  globules; 
but  we  must  not,  from  the  presence  of  these,  be  led  into  the  error  of 
concluding  tliat  the  cose  will  necessarily  become  one  of  fatty  degenera- 
tion of  the  kidney.  If,  however,  there  were  numerous  cells  and  casts 
containing  oil,  such  an  inference  would  undoubtedly  be  correct.  We 
roust  not  expect  to  find  in  one  c^k  fpitheliai  fasts  alone,  in  another 
//wwtt/ar  Aw/f  alone,  in  a  third /r/rt  rtw// alone,  in  a  fourth  none  hux.  large 
waxy  easts,  and  so  on ;  but  we  must  be  prepared  to  meet  with  several 
varieties  in  one  case,  and  must  ground  our  opinion  in  great  measure 
upon  the  relative  number  of  any  particular  kind  of  cast,  and  upon  the 
circumstance  of  other  deposits  being  associated  with  the  casts.  For  in- 
stance, tJie  presence  of  uric  acid  crystals  and  blood  corpuscles  would 
render  it  very  probable  that  the  case  was  acute,  and  would  be  of  short 
duration.  The  absence  of  these  deposits,  and  the  presence  of  a  number  of 
granular  or  pcrfccdy  transparent  caits — which  can  only  be  seen  when  the 
gr*ater  part  of  the  light  is  cut  off  from  the  field  of  the  microscope— or 
the  cxbtcncc  of  a  numbtr  of  oil  casts,  render  it  certain  that  the  case  ts 


I 


ACUTE  INFLAMMATION. 


cTironic.  The  former  would  indicate  that  the  kidney  was  becoming  small 
and  contracted,  while  the  latter  variety  of  casts  occurs  when  it  is  often  uf 
large  size,  and  fatty.  Such  examples  might  be  multiplied.  When  we 
consider  how  very  Dumerous  are  the  secreting  tubes  of  the  kidney,  wc 
cannot  feci  surprised  that  a  diifereni  condition  sljould  exist  in  certain 
cases,  in  different  tubes,  at  the  same  time ;  and,  from  careful  post-mortem 
cxaminatiorvs,  we  know  that  verj-  different  morbid  appearances  arc  often 
seen  in  different  parts  of  the  cortical  portion  of  one  kidney.  It  is  not 
difficult,  therefore,  to  account  for  the  fact  of  the  presence  of  casts 
differing  much  in  their  diameter  and  characters  in  the  same  specimen 
of  urine. 

Dr.  Bojiham  thinks  he  can  judge  of  the  stage  of  Bright's  disease  by 
the  character  of  the  urinary  sediment.  I  wish  I  could  agree  with  him 
ill  this  conclusion.  The  more  carefully  the  matter  is  investigated  the 
more  convinced  am  I  that  it  is  unsafe  in  many  cases  to  attempt  to  draw 
inferences  as  to  the  stage  of  the  disease,  from  the  character  of  the 
urinary  deposit  only.  Nothing  but  a  careful  consideration  of  every  point 
connected  with  the  case  will  enable  us  to  arrive  at  a  general  conrlusioQ 
cottccroing  the  state  of  the  disease,  and  Uiis  should  be  always  ex- 
pressed with  considerable  reservation,  for  however  careful  we  may  be 
we  shall  find  that  our  opinion  will  turn  out  to  be  incorrect  in  some 
instances  not  only  as  regards  the  exact  nature  of  the  disease,  but  also  as 
regards  its  duration  and  result.  Dr.  Basham  says,  "  the  most  untractable 
and  hopeless  form  ofmorbus  Brightii  is  that  represented  by  the  presence  of 
the  fatty  or  oily  cast."  This  statement  requires  some  qualification,  for 
although  it  \s  <{uite  true  that  some  of  these  cases  are  terribly  and  rapidly 
fatal,  it  must  be  admitted  that  some  live  for  twcmty  years  or  more  and 
die  at  last  of  other  disorders.  There  are  many  cases  in  which  it  would 
be  most  unsafe  to  form  a  diagnosis  from  the  character  of  tlie  cast,  and  in 
some,  terrible  errora  in  prognosis  would  be  the  result  of  pursuing  such 
a  course. 

The  chief  points  to  be  noticed  in  the  specimen  delineated  in 
pL  XEII,  fig.  86,  arc — i.  The  pram^i  of  casts  eentaining  well-tnarhed 
and  large  isiU  of  renal  epithelium,  as,  a,  which  are  ncrer  met  U'itA  in 
chronic  cases.  2.  The  existence  of  a  number  of  easts,  as  b,  eontainiag  blood 
corpuscles.  The  granular  matter  in  the  casts  c,  is  fif  a  broum  colour,  and 
consists  0/  disintegrated  bhod  corpuscles.  3,  A  great  many  ceils  0/  epithe- 
lium, and  numerous  blood  corpuicies  are  seen  in  various  parts  of  the  Jield 
Perjectiy  free.     4.    The  uritu  coatains  a  large  quantity  of  albumen. 

These  points  render  it  almost  certain  that  the  case  is  an  acute  one. 

In  &g.  87,  a  number  of  costs  containing  circular  and  faintly  gmnular 
cells  of  altered  epithelium  are  represented  with  a  good  deal  of  disin- 
tegrated cpithchum.  The  chief  points  to  be  noticed  here,  arc — t.  TA< 
presence  0/  a  number  0/ granular  casts,  which  are  dark  without  any  Hlfge 
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a/  a  hrowH  eefour.  t.  Ttu  pretext  of  pcrftafy  transpartnt  wax-Hh 
easti,  e,  3.  The  existetae  of  fhe  allerai  epUluHal  cfUs,  and  tfu  gran»d0r 
motet  iai  rfsulHng  from  their  disirUt^ratim.  4.  Tht  pate  co/atir  ^  tht 
uriru^  and  ihe  preume  of  a  smaH  ^uoHfify  of  alhumm.  These  characters 
point  to  tlic  chronic  nature  of  the  rase.  The  duration  of  the  disease 
could  not  be  a&cenamed,  but  froni  the  number  of  casts  contoiniDg 
epithelium,  it  was  probably  not  of  very  long  standing. 

The  casts  represented  in  pi.  XIV,  arc  not  very  often  met  with. 
They  arc  for  the  most  part  found  in  the  urine  of  patients  suflTenng 
from  an  uncommon,  and  very  acute,  form  of  inSammation  of 
the  kidney,  which  often  goes  on  to  the  formation  of  pus  tn 
the  urinifcrous  tubes,  and  is  sometimes  fatal  in  the  course  of  a  few 
days.  The  structure  of  the  tubes  m  one  part  of  the  kidney  may 
be  so  completely  destroyed  as  to  lead  to  the  formation  of  smalt 
abscesses. 

In  this  ra;c,  although  there  was  no  history  or  other  evidence  of  lonj- 
continued  kidney  disease,  it  is  most  probable  tlut  the  roan  had  been 
suffering  From  chronic  nephritis  for  a  long  period,  and  that  the  structure 
of  the  kidneys  had  been  seriously  impaired  before  the  occurrence  of 
the  acute  attack.  ■ 

I  have  seen  recovery  take  place  in  many  cases  in  which  celts  not  to 
be  distinguished  from  pus  corpuscles  were  present  in  the  casts  in  con- 
siderable number,  and  also  free  in  the  urine.  A  very  marked  case  of 
this  kind  was  that  of  a  boy  suffering  fi'om  dropsy  af^cr  scarlatina,  whose 
urine  was  loaded  with  pus  casts  and  pus,  or  at  least  with  cells  exhibiting 
the  two  or  three  central  bodies  upon  the  addition  of  acetic  acid,  aod 
presenting  all  the  characters  of  pus  corpuscles.  Many  laigc  liansparent 
m-axy  casts  are  obser\'ed  scattered  over  tlie  field,  from  which  wc  should 
infer  that  the  epithelium  in  many  of  the  tubes  had  been  destroyed,  and 
the  basement  membrane  rendered  bare.  At  the  same  time  it  is  probable 
that  these  very  large  casts  were  formed  in  the  straight  portion  of  the 
uriniferous  tube  in  the  pyramid,  where  its  diameter  is  very  great  That 
the  cast  is  formed  from  a  material  which  enters  the  tubes  from  the 
vessels  surrounding  it,  as  well  as  from  the  Malpighian  capillaries,  is 
rendered  probable  by  the  circumstance  that  new  matter  is  often 
deposited  upon  the  circumference  of  the  cast  as  it  passes  down  the 
tube.  In  this  case  we  have  a  cast  apparently  within  a  transparent 
lube,  a  very  good  example  of  which  is  represented  at  b,  fig.  88, 
and  such  specimens  are  not  very  uncommon.  Sec  also  pL  XVII, 
fig.  92. 

In  the  present  case  many  of  the  tuhes  were  denuded  of  their  epithe- 
lium, while  in  othcri  the  epithelium  was  undergoing  disintegration.  In 
the  latter  instance  the  function  of  the  tube  as  a  secreting  apparatus 
would  have  been  temporarily  impaired,  while  in  the  former  it  wottid  have 
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b«eti  destroyed ;  and  the  structure  of  the  organ  so  much  altered  that  the 
hope  of"  any  permanent  improvement  would  be  slight 

Transparent  waxy  casts  are  sometimes,  but  not  invariably,  piescnt 
in  cases  of  amyloid  degeneration  of  the  kidney.  The  changes  occur- 
ring in  this  form  of  disease  have  been  referred  toi  n  p.  71.  Although 
in  some  instances  large  and  small  waxy  casts  are  detected  in  considerable 
numbers,  nut  unfi-equcntly  the  urine  is  entirely  destitute  of  any  deposit 
whatever,  and  althuugh  ocaisionally  an  abundant  deposit  of  casts 
may  exist,  the  urine  throughout  the  greater  part  of  the  period  during 
which  the  disease  runs  its  course  contains  hardly  any  deposit. 

Dr.  Basham  states  that  the  fatty  or  oily  cA^ts,  p.  343,  are  present 
in  cases  of  the  so-called  amyloid  degeneration  of  the  kidney.  It 
has  been  already  stated  that  oil  casts  are  to  be  detected  in  the  urine 
both  of  chronic  and  acute  nephritis,  but  it  would  be  easy  to  adduce 
eiiamples  of  amyloid  kidney  in  which  no  oil  casts  were  to  be  found 
amongst  the  deposit  at  aiiy  period  of  the  disease. 

la  pi  XV,  several  forms  of  granular  casts  are  represented.  In 
the  upper  part,  about  the  centre  of  the  p;igc,  is  seen  one  cast  containing 
cells  of  epithelium.  These  caut*  were  obtained  from  tlie  urine  of  a 
man,  age  34,  who  had  been  subject  to  chronic  rheumatism  for  many 
yean.  The  urine  contained  a  small  quantity  of  albumen.  The  kidney 
disease  had  probably  existed  for  several  years,  but  its  duration  could 
not  be  accurately  ascertained.  Such  casts  are  very  commonly  met  with. 
It  will  be  observed  that  the  casts  in  this  specimen  %'ary  very  much 
in  diameter,  some  being  scarcely  more  than  the  i-2ocoth  of  an  inch, 
while  others  arc  as  much  as  the  i-5ooth  of  an  inch.  The  former  come 
from  exceedingly  narrow  tubes,  or  from  tubes  in  which  the  epithelium 
is  abnonnally  adherent,  while  the  latter  are  derived  from  lubes  denuded 
of  epithelium.  In  this  case  the  kidney  wis  much  contracted,  in  the 
state  which  has  been  termed  "gouty  kidney"  by  Dr.  Todd,  because  the 
condition  is  very  common  in  persons  who  have  suffered  for  many  years 
from  gout*  In  the  majority  of  cases  there  can  be  no  doubt  ttuu  spirit 
drinking  lays  the  foundation  of  the  mischief. 

In  /a/ty  degeneration  of  the  kidney,  the  urine  is  usually  pate,  and  of 
low  spixific  gravity.  The  deposit  is  light,  bulky,  and  flocculent.  It 
contains  casts  and  cells  containing  oil  globules.  Although  in  other 
cases  of  disease  of  the  kidney,  a  few  casts  and  cells  containing  oil  are 
not  mifrequcntiy  present,  a  number  of  these  never  occur  in  the  urine 
unless  the  condition  is  one  of  fatty  defeneration. 

When  casts  containing  se|tarate  oil  globules,  or  oil  enclosed  in  cells, 
are  found  in  any  number  in  specimens  of  urine,  from  the  same  patients, 
which  have  been  subjected  to  examination  at  intervals  of  a  few  days 
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with  or  without  cells  containing  oil,  and  free  oil  globules  araot\g  Aem, 
we  cannot  be  wrong  in  concluding  that  the  condition  is  one  of  fetty 
degeneration  of  the  kidney. 

Some  of  the  casts  delineated  in  fig.  90,  pi  XVI,  contain  epithelisl 
celts  which  do  not  contain  oil  globules,  as  well  as  cells  in  which  the 
process  of  latty  degcncratioo  is  far  advanced. 


n. — SECOWD  CLASS  OF  imtNABY  DEPOSITS. 

Substances  which  arc  included  in  the  second  class  of  deposits  foim 
a  buIVy,  dcnHe,  opaque,  and  often  abundant  sediment,  which  sinks  to 
tht'  bottom  of  the  vessel,  leaving  a  perfectly  clear  or  more  «'  less  turbid 
supernatant  fluid. 

vratM,  piM«phat««,  ihw. — The  most  important  deposits  ofthb  class 
are  those  consisting  of  uraff  of  soda,  earthy  phosphate,  and  pus;  and 
these  three  depOHts  are  very  commonly  met  with.  To  the  praciitioaer. 
they  are  especially  interesting;  and  as  their  presence  in  the  urine  ti 
characteristic  of  morbid  conditions  differing  n-idcly  from  one  another, 
while  the  appearance  of  the  deposits  to  the  naked  eye  is  very  similar,  it 
15  a  matter  of  great  importance  that  he  should  be  able  to  distinguish 
them  with  ccrt^nty,  and  at  the  same  time  with  facilit)'.  Before  entering 
upon  a  detailed  description  of  these  bodie:;,  I  will  draw  attention  to  an 
cxccctlingly  simple  method  of  distinguishing  them.  After  the  urine  has 
stood  for  some  time  in  a  conical  glass,  the  clear  supernatant  fluid  is  to 
be  poured  off,  and  a  little  of  the  deposit  transferred  to  a  test-tube. 
Upon  the  addition  of  about  half  the  bulk  of  solution  of  potash,  one  of 
the  three  following  points  will  be  noted : — 

I.  The  solution  of  potash  may  cause  the  mixture  to  become  dear, 
but  not  viscid,  in  which  rii:E>t  urate  of  soda  and  ammonia  enter  very 
largely  into  the  composition  of  the  deposit. 

3.  No  ehangt  will  be  produced,  in  which  case  the  deposit  consists 
entirely  of  phosphate. 

3.  The  mixture  wil]  become  ^/ftir,  and  vcty  stringy  w  viscid,  so  that  it 
cannot  be  poured  from  the  test-tube  in  drops.  In  this  case,  wc  may  be 
certain  that  the  deposit  consists  of  put. 

If  liquor  potassx  gelatinises  the  mixture,  but  does  not  render  itfl 
clear,  it  is  probable  that  both  pus  and  phosphates  are  piesenL     In  any 
of  die  above  instances,  our  conclusion  as  to  the  nature  of  the  substance 
should  be  confirmed  by  some  of  the  tests  presendy  to  be  mcnti(Hied, 
artd  by  microscopical  examination. 

I  have  seen,  but  not  on  more  than  three  or  four  occasions,  deposits 
of  bl<}od  and  deposits  of  cancer  ceils  in  such  large  quantity,  that  they 
might  be  included  In  this  class;  but  it  would  scarcely  be  possible,  even 
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upon  very  cursoiy  examination,  to  mistake  eilh«r  of  them  for  pus,  phos- 
phates, or  mutes. 


1. — Urates  0/  Si>da,  Ammamay  6v. 


iPml««. — From  the  researches  of  Hcintz  ("  Lehrburh  der  Zoochemie  ") 
it  ap|Jcars  that  this  iteposit,  usually  teniu-d  uraU  of  ammonia,  really  ron- 
aists  principally  of  urate  0/  soda,  with  snull  quantities  of  urata  t^ 
ammenii,  lime,  and  magnesia.  It  forms  themost  common  uriaan*  deposit, 
and  occurs  from  time  to  time  in  the  urine  of  peiMJUs  in  tlie  enjoyment 
of  good  hefttth. 

Heintz  and  Schercr  have  shown  that  upwards  of  80  per  cent,  of  the 
latcritiouH  deposit  consists  of  uric  acid.  HeintK  finds  more  than  14  per 
cent,  of  soda,  and  less  than  i  per  cent,  of  ammonia  ;  while  Schcrer,  in 
three  spccimcnj^  obtained  only  traces  of  soda,  the  ammonia  varying  from 
upwards  of  2  to  more  than  8  per  cent.  Miirh  difference  of  opinion 
exists  as  to  the  prescnre  of  free  uric  acid  in  this  depoiiit.  According 
to  Heintz,  the  whole  of  the  uric  acid  is  combined  as  an  acid  urate,  and, 
as  remarked  by  Parkes,  the  constant  proportion  of  uric  acid  present 
in  this  deposit  would  lead  to  the  inference  thai  it  existed  In  sume  fonn 
of  combination.  Beocc  Jones  ("Journal  Chemica!  Society,"  1861)  found 
the  urate*  in  healthy  urine  to  be  composed  of  the  following  consritu- 
eats.     Three  analyses  were  madc- 

Uric  acid  

Potaonum  

Ammoaium        

Sodium 

A  small  iiuantity  of  urate  is  held  in  solution  in  healthy  urine  ;  and^ 
in  slight  derangement  of  the  chemical  changes  going  on  in  the  tody,  it 
is  often  secreted  in  large  quantity  and  is  deposited^  soon  after  the  urine 
is  passed. 

Spherules  of  urate  of  soda  obtained  by  concentrating  healthy  urine 
are  represented  in  pi.  XVIII,  fig.  99. 

Urate  of  ammonia,  when  artificially  prepared,  crystallises  in  dcliralc 
needles,  pi.  XVIII,  figs.  100,  loz,  103  ;  but  in  this  form  it  is  never  found 
in  the  urine ;  for,  as  Bence  Jones  has  shown,  the  slightest  trace  of 
chloride  of  sodium  causes  the  salt  to  as.STime  an  amorphous  character, 
and  increa.ses  the  solubiUly  of  t]]e  urate  by  one  half.  Ciystals  of  urate 
of  soda  artificLally  prepared  are  represented  in  pi.  XVIII,  fig.  98.  Urate 
of  soda  is  sometimes  found  in  the  urine,  forming  globular  masses,  from 
different  parts  of  which  sharp  spikes  of  uric  acid  project.  It  is  probable 
that  these  crystals  were  formed  after  the  globular  masses.  In  pi.  XIX, 
figs.  104,  105, 109, 1 10,  some  of  the  more  rare  and  curious  forms  of  urates 
of  soda  and  ammonia  are  figured.    I  believe  that  in  urine  passed  during  a 
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feverish  suie,  the  uric  acid  crystalluies  with  some  organic  material  which  ^ 
causes  it  to  assume  ihc  form  of  spherical  crystals.  (&<:  the  observations  H 
on  dumb-bells  of  oxalate  of  lime.)  In  the  urine  of  children  it  is  very 
frequently  met  with  in  the  form  of  small  sjihcrical  globules,  pL  XIX, 
fig.  105,  very  like  the  crystaLi  of  carbonate  of  lime  from  horses'  urine, 
and  these  sometimes  occur  in  the  adult.  Some  of  the  largest  sphentics 
I  ever  saw,  which  very  dosclyrescraUIc  Imcim  in  apiJeaiance,  arc  figured 
in  pi.  XVIII,  fig.  101.    Sflralsoiny  ".^chives,"  vol.  I,  p.  949. 

Urate  of  soda  is  not  very  sQluhtc  in  cold,  but  is  readily  dissolved  by 
a  small  quantity  of  warm  water,  from  which,  however,  it  is  deposited  as 
the  solution  cools.  It  is  readily  dissolved  by  alkalies,  arvd  also  by  sola- 
tions  of  alkaline  carbonates  and  )>hosphates.  Pure  urate  of  soda 
crystallises  in  small  acieular  crystalt,  which  are  more  or  less  aggregated 
together.  In  this  form  it  is  found  in  the  pasty  deposits  forming  chalk- 
stones  in  cases  of  gout,  fig.  9S.  This  thick  deposit  contains  much 
water.  In  one  specimen  I  examined,  the  solid  nutter  only  amouDled  to 
39-9  per  cent,  and  consisted  chiedy  of  urate  of  sodx  fl 

Deposits  of  urate  of  soda  vary  very  much   in  colour,   sometimes  ^ 
occurring  as  the  white  or  pale   "lateritious  ile[>osit,"    or  "nut-brown 
sediment ;"  while,  in  other  cases,  the  deposit  has  a  pink,  brown,  or  e^xn 
dark  reddish  colour.    The  amorphous  urate  is  represented  in  pi,  XVIII,  ^ 
fig.  97.     Upon  the  addition  of  moderately  strong  acids,  the  dqiosit  of  fl 
urate  is  slowly  dissolved  -  but,  in  a  short  rime,  a  slight  granubr  preci- 
jnUiic  may  be  observed,  which,    upon    microicopical   examination,   is  ^ 
found  to  cxinsiu  of  rhomboidal  crystals  of  uric  acid.     It  is  not  uticom-  ■ 
inon  to  meet  with  specimens  of  urate  whrch   become  decomposai 
after  the  urine  has  left  the  bladder,  when  numerous  crystals  of  uric  acid 
are  deposited.     If  urate  of  ammonia  be  treated  with  nitric  acid,  and,  H 
after  cvaporarion  to  drynes,s,  ammonia  be  added,  the  beanliful  pur^>le 
cofour,  owing  to  the  formation  of  murexide,  is  produced.     This  reaction 
will  come  under  notice  when  the  characters  of  uric  acid  are  discussed. 
Rubbed  with  ciuitic  lime,  a  perceptible  odour  of  ammonia  is  evolved. 

lirluary  DepuoilK  awHiclaim  wliM  irrueK.'-ThedeposLt  of  aniurtihous 
urate  is  more  frequently  accompanied  with  oxalate  of  lime  th.in  with  any 
other  salt  It  h-os  been  shown  tliat  urates  may  be  readily  decomposed 
into  oxaLites  after  the  urine  has  been  passed.  The  crysUls  of  oxalate 
are  often  so  minute  as  readily  to  escape  detection  in  the  abundant  depo&it 
of  urate,  unless  the  latter  be  dissolved  by  the  addition  of  a  few  drops  of 
solution  of  pota&h.  Triple  pHoiphati  is  not  unrrequenily  met  with 
amongst  the  urate,  pi.  XX,  fig.  111,  and  occasionally  a  deposit  of 
phosphate  of  lime  has  been  observed,  pi.  XIX,  fig.  106,  in  which  case 
the  reaction  of  the  urine  will  be  neutral,  or  even  alkaline.  Urate  of 
soda  is  occasionally  the  cause  of  the  dark  granular  appearance  exhibited 
by  sDiue  i;;asis  of  the  uriniferous  tubes,  as  may  be  proved  by  slightly 
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warming  the  deposit,  and  then  exarnining  it  with  the  microscope,  when 
the  ca^ts  will  be  found  to  have  become  clear.  Spermatozoa,  fungi,  and 
oihcr  bodies  present  in  urine  arc  not  unfrequently  found  completely 
covered  with  urate. 

VtmtcB  dimmed  Itamacti  tbo  t;rlne:  AHmmrn  prrsrnt. — Ofken  the 
urate  Temains  i^uspcndcd  in  the  urine  witliaut  forming  a  visible  deposit, 
and  produces  a  decided  opaJcscence.  Sometimes  tlie  urine  resembles  in 
appearance  the  so-called  chylous  urine;  but  its  true  nature  is  readily 
made  out  by  the  application  of  some  of  tlie  tests  above  referred  to.  Sa 
also  Chylous  Uriw,  p.  299.  If  albumen  be  present  in  urine  containing 
urates,  it  will  not  become  clear  by  heat,  or  rather,  the  urine  will  at  first 
clear,  but  soon  become  turbid  again,  in  consequence  of  the  precipitation 
of  llic  albumen.  With  a  little  care,  however,  in  applying  heat,  the  upper 
stratum  of  urine  in  the  test-tuhe  may  be  made  hot  enough  to  coagulate 
the  albumen,  the  middle  stratum  being  deared  by  the  solution  of  the 
urate  without  the  albumen  being  thrown  down,  while  in  the  bottom  of 
the  tube  the  deposit  remains  unchanged.  In  pcrfunning  this  experiment, 
the  Icst-tnbc  should  be  held  by  the  lower  part. 

AKftlracB  of  Urine   coDtalnlnft   DepualU  uf  ITrateN. — ^Thc    urine  of  a 

child  suffering  from  scarlatina,  with  delirium  and  unconsciousness,  con- 
tained an  abundant  deposit  of  urates.  It  was  acid;  spedfic  gravity, 
1,035. 

AMALY91S  861 

Water       9J3'3  — 

Solid  matter          67  8  lOO* 

OTganic  matter SS'OS  *?'07 

Fnedadtt         877  l±-^i 

Uric  acid           fi?  £75 

In  a  deposit,  which  was  composed  of  rounded  globules,  with  small 
sharp  spicules  projecting  from  them  (uric  acid),  I  found  the  following 
constituents :  phosphate  of  lime,  urate  of  soda,  and  other  urates.  A  con- 
nderable  quantity  of  these  sphcnilcs  cxiste«l  in  the  urine  of  a  man 
Ruffering  from  pneumonia,  and  they  had  the  following  chemical  charac- 
ters. There  was  distinct  evidence  of  the  presence  of  uric  acid  by  the 
murcxidc  lest.  The  deposit  was  soluble  in  boiling  potash  ;  and  when, 
to  the  alkaline  solution,  cxces.s  of  hydrochloric  acid  was  added,  well  de- 
fined crystals  of  uric  acid  were  formed.  Upon  exposure  to  a  red  heat, 
an  odour  like  that  of  burnt  horn  was  exhaled  ;  and,  after  dccarbonisation, 
a  moderate  tiuantity  of  a  white  ash  remained,  which  dissolved  in  acids 
with  effervescence;  and,  from  the  acetic  acid  solution  a  precipitate  was 
thrown  down,  upon  the  addition  of  oxalate  of  ammonia.  I  conclude, 
therefore,  that  urate  of  lime  entered  into  the  fonnation  of  tlicsc  crystals. 
The  (|uantity  of  crystals  at  my  dis])osal  was  far  too  small  to  make  a 
(Quantitative  analysis. 

■f  Me  CUnleal   iMportanra  wl  VnM*. — The  amorphous  deposit  of 
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urate  is  the  commonest  of  all  urinary  deposits,  and,  indeed,  is  occaiion* 
ally  found  in  the  urine  of  everyone,  but  it  is  much  more  frequently  passed 
by  some  persons  than  others.    If  present  in  the  urine  from  day  to  day, 
and  especially  if  it  be  in  considerable  quantity,  it  is  right  to  interfere,  for 
it  is  a  clear  indication  that  the  chemical  changes  connected  with  the  pro- 
cess of  oxidation   are  at  fault.     Imperfect  action  of  the  skin,  a  highly 
nitrogenous  diet,  little  exercise,  close  rooms,  too  much  wine  or  beer,  will 
almost  always  cause  this  deposit  to  appear.    In  an  ordinary  cold,  the 
deposit  is  very  generally  obsened.    The  general  conditions  whidi  deter- 
mine  the  presence  of  an  increased  qtianiit>*  of  urates  are  the  same  ai^ 
those  -which  cause  excess  of  uric  add.    But  with  regard  to  "  excess**  tfi< 
observations  made  in  p.  217  must  be  home  in  mind.     There  may  bei] 
d^sit  without  exifSi,  and  there  may  be  excess  without  any  deposit  what- 
ever.    Deposits  of  urates  are  very  common  in  many  cases  of 
disease,  emphj'seraa,  and  chronic  bronchitis.     It  is  probable  that  lhe| 
passive  congestion  of  the  liver  and  the  slow  circulation  of  blood  through  j 
this  organ  has  mucJi  to  do  with  the  formation. 

These  deposits  are  almost  invariaWy  present  in  acute  fdmlc  ctmdi* 
dons;  and  an  enormous  deposit  of  urates,  sometimes  red,  sometimes 
pale,  marks  the  occurrence  of 'resolution'  of  many  acute  infl-immator)' 
attacks.  A  "critical  dei>osit  of  urates"  is  seen  commonly  enough  >n  h 
acute  pneumonia,  scarlatina,  continued  fever,  rheumatic  fever,  &c.  Uf 
necil  scarcely  be  said  that  no  special  treatment  is  required  to  prevent  the 
formation  of  the  deposit  in  such  a  case,  but  it  is  well  to  promote  the  so- 
lution of  the  deposit,  and  to  favour  elimination.  In  many  cases  of  acute 
disease,  I  am  in  the  habit  of  giving  weak  solutions  of  acetates  or  citrates. 
In  pneumonia.  I  often  give  a.s  much  as  12  ounces  of  the  liquor  ammoniic 
acetates  in  the  24  hours.  No  doubt  by  this  treatment  many  imperfectly 
oxidised  products,  and  urates  amongst  the  number,  arc  iSkak' 
tiated. 

or  the  TrcBtineiit  bT  Cu«h  In  wlilrli  Connldrrable  qoanttilM  af 
VmUs  arc  drpo«lied  from  the  lirlae. — \n  increased  quantity  of  fluid 
and  a  little  tic.irbunale  of  potash  or  soda,  or  liquor  pota.s5K,  will 
generally  cause  the  dis.ippca  ranee  of  these  deposits.  Often  the  liver  is 
inactive,  in  which  case  a  small  dose  of  calomel  or  blue  pill,  cliloride  of 
ammonium,  or  solution  of  acetate  of  ammonia,  will  set  matters  to 
rights.  Some  people  make  themselves  very  nen-ous  about  the  appear- 
ance of  this  sediment.  A  little  more  exercise  in  the  open  air,  modera- 
tion in  diet,  simple  food,  a  little  less  wine  than  usual,  with  no  beer,  and 
a  glass  or  two  of  Vichy  or  potash  water  wiih  the  dinner  and  the  bst 
thing  at  night,  will  generally  have  the  desired  effw:t.  All  sorts  of 
remedies  have  been  devised  for  the  treatment  of  this  condition. 
Benzoic  acid  and  benzoate  of  ammonia,  among  other  things,  ha 
given  with  advantage. 
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In  cases  where  the  ordinary  remedies  fail,  a  number  of  otiieis  which 
will  suggest  themselves  to  the  ijractitioncr  may  be  trieJ  if  he  bean  in 
mind  the  conditions  under  which  this  deposit  occurs,  and  enquires  care- 
fully into  the  general  hahils  of  ihc  patient. 

Many  of  the  salts  of  vegetable  acids  do  good  in  cnscs  where  urates 
arc  deposited  dny  after  day;  and  many  fruits,  such  as  apjik-s,  straw- 
l)«Ties,  oranges,  lemons,  giai>es;,  &c.,  may  be  taken.  The  salts  of  these 
vegetable  acids  become  converted  into  carbonates  in  the  organism,  and 
they  may  be  given  in  cases  in  which  alkalies  derange  the  action  of  the 
stomach.  Ph(>s[)liate  of  soda  is  often  prescribed,  and  benzoic  acid  has 
been  strongly  recommended  by  Mr.  Ure ;  but  it  b  of  the  greatest 
importance,  when  these  deposits  arc  constant,  and  especially  when 
associated  with  rheumatic  pains,  to  pay  attention  to  the  action  of  the 
skin  and  bowels.  The  vapour  bath,  the  hot-air  bath,  p.  82,  and  the 
Turkish  bath,  are  of  great  service  by  promoting  sweating.  The  vapour 
bath  is  sufficiently  potent,  and  does  not  produce  depression. 

2.  De/fftifs  ef  Earthy  Phcsphaia. 

The  earthy  phosphates  sohibic  in  acids,  but  insoluble  in  water  and 
alkaline  solutions,  which  are  most  commonly  met  witli  as  de{K>sits  in 
urine,  are  the  ordinar)'  triple  or  atmnonitu^magntsian  phoiphatt,  or  the 
phasphaie  of  ammonin  and  miif;nr.iia ;  ami  phasphale  of  lime. 

or  Tvlpte  ar  Aniiiiaiilaca.nainimlan  Phovpluiie. — I'hc  triple  Jihos- 
phate  crystallises  in  two  or  three  different  forms,  pis.  XIX,  XX,  XXI. 
When  clear,  and  unmixed  with  other  deposits,  the  crystals  form  beautiful 
microscopic  objects,  pi.  XX,  fig.  112.  The  most  cMumou  form  19  that 
of  the  triangular  pri.sm,  with  obliquely  truncated  ends;  but  these  are 
sometimes  complicate*!  by  the  bevelling  of  the  terminal  edges.  Not  un- 
frequently  the  crystal  is  found  much  reduced  in  length,  and  the  tnmcated 
extremities  become  so  closely  approximated  as  to  give  the  appearance  of 
a  square,  the  opjiosice  angles  of  which  are  connected  by  straight  lines; 
and  thus  an  ap|jearance  very  closely  resembling  that  of  an  octahedral 
cr>'stal  of  oxalate  of  lime  is  produced,  pi.  XXXt  I,  Kg.  :  So.  The  urine 
whi'-h  contai[i8  phosphatic  deposits  is  generally  neutral  or  alkaline,  but 
cr)'stals  of  triple  phosphate  arc  sometimes  dcposilc-d  from  add  uriHe. 

TeM»  C»p  tbc  Earthr  PhnapbBMm, —  If  ammonia  be  added  to  fiesh 
urine,  or  to  a  solution  of  phospliatc  of  soda  and  sulphate  of  magnesia, 
ammoniaco-magnesian  phosphate  is  precipitated  in  the  form  of  beautiful 
stellate  crystals,  pi.  XXI,  fig.  113,  and  pbns|)hatc  of  lime  is  thrown 
down  in  the  foiin  of  a  fine  granular  amorjjhous  precipitate. 

Ammonia(!a-magnesian  phosphate  is  slightly  soluble  ia  pure  water, 
particularly  if  it  contain  carbonic  acid.  It  Is  said  to  be  insoluble  in  sotu- 
tioos  of  ommoniacal  salts,  but  this  statement  is  not  correct,  set  p.  163. 
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Heated  in  the  blowpipe  flame,  ammoniaco-magnesian  phosphate  evol>-e» 
a  disagrccAblc  odour  of  aramonia,  and  afterwards  fuses  producing  a 
whitish  enamel.  If  the  phosphate  of  magnesia  thus  fonued  be  dissolved 
in  a  little  dilute  acid,  the  triple  salt  may  be  again  formed  upon  the  addi- 
tion of  araraonia.  The  presence  of  phosphoric  add  can  readily 
proved  by  the  appropriate  tests. 

OepoUu  MsodMMl  wlib  Triple  Phwipbutc. — Ammoniaco-magne^aa 
phosphate  seldom  occurs  alone  as  a  lU'inary  deposit.  Its  presence  is 
oflcn  associated  with  urate  of  ammonia,  and  sometimes  with  uric  acid. 
1  have  also  observed  crystals  of"  oxalate  of  lime  mixed  with  those  of 
triple  phosphate.  In  highly  alkaline  urine,  it  is  usually  accompanied 
with  pus  and  phosphate  of  lime. 

moMpbatc  or  Linie  U(.:i:un>  commonly  as  minute  granules,  and  small 
5pheri<.al  masses  or  angular  particles  and  it  nnay  also  be  noticed  in  the 
form  of  raioute  dumb-belLs — an  appearance  probably  due  to  the  adhesion 
of  two  little  spherules,  whidi  afterwards  become  coated  with  a  fresb 
deposit  of  the  phosphate,  pi.  XXI,  fig.  118.  Phosphate  of  lime  alsO" 
occurs  in  urine  in  a  crystalline  form,  as  wa.-:  tiisl  demonstrated  by 
Dr.  Hassall.  It  is  usually  associated  with  the  triple  salt — alwa)*),  if 
deposited  fmm  alkaline  urine.  In  ca-ses  of  disease  of  the  bladder,  in 
wliich  the  urea  becomes  very  rapidly  decam[>ased  into  carbottate  of 
ammonia,  much  amorphous  phosphate  of  lime  and  crystals  of  triple 
phosphate  are  prciripitaled.  It  must  not,  huwcver,  be  supposed  that 
highly  alkaline  urine  ntctssariljr  toniaim  a  very  large  txtess  of  earthy 
phosphate  \  for  often  an  excessive  quantity  of  the  salts  has  been  found 
diss&htd  in  acid  urine,  In  which  case  the  excess  can  only  be  discovered 
hy  chemical  analysis.  {^See  Analysis  63,  p.  217.)  When  the  secretion  i» 
alkaline,  the  pho^sphates  arc  always  precipitated,  and  become  visible  to 
the  naked  eye  as  a  deposit. 

Phosphate  of  lime  dissolves  in  strong  acids  without  effervescence; 
and  from  tliis  liolution  is  precipiiaied  in  an  amor|)hous  form,  ii[)on  the 
addition  of  ammonia.  The  salt  is  infusible  before  the  blowpipe,  unless 
mixed  with  triple  phosphate ;  and  its  fusibilit)-  increases  according  to 
the  quantity  of  the  Uilter  ^ait  present.  The  lime  may  be  recognised  in 
the  usual  way  by  the  addition  of  a  solution  of  oxalate  of  ammonia  to 
a  solution  of  the  salt  in  acetic  acid. 

Phosiihate  of  lime  is  soluble  in  albumen  ;  indeed,  it  is  by  reason  of 
its  solubility  in  this  substance  that  ihc  phosphate  of  lime  formed  by  the 
action  of  pho5;phoric  acid  on  the  egg-xhell  becomes  applied  to  the 
formation  of  the  osseous  system  of  the  embryo  chick.  Mucus  also  is 
a  solvent  of  this  sail,  and  from  tlie  inurus  of  the  gall  bladder  a  con-^ 
sidcrabic  t{uantiiy  is  deposited  as  decompusirion  proceeds,  pL  XXt,fl 
fig.  1 16. 

matpliaie  of  Lime  la  tbe  roru  of  apbtruUN  antf  vaan  DuMb< 


1 

1 


hcUs. — Deposits  of  phosjihatc  of  lime  arc  generally  granular  ;  but  after 
a  dc|K)sit  has  been  allowed  to  stand  for  some  days,  little  spherules  are 
very  frequently  found,  and  it  is  also  not  uncommon  to  meet  with  small 
dumb-bell  crystals.  Crystals  of  the  latter  character  arc  very  often 
deposited  in  decomposing  mucus,  derived  from  several  mucous  surfaces, 
as  well  as  in  that  of  the  urinary  mucous  mcnnlirane.  Some  of  the  largest 
of  these  dumbbell  crystals  of  phosphate  of  lime  are  represented  in 
pi  XXr,  fig.  ii8.  They  were  found  in  the  nrine  of  a  jtaiient  suffering 
from  continued  fever,  under  the  care  of  Mr.  Carver,  of  Cambridge,  to 
whom  I  am  indebted  for  the  specimen. 

A  peculiar  form  of  dqiosii  of  earthy  phosphate  h  represented  in 
pi.  XXI.  fig.  117.  It  consisted  portly  of  phosphate  of  time,  and  partly 
of  triple  phosphate.  There  were  no  true  crystals,  neither  was  the 
deposit  in  a  pulverulent  form.  The  tittle  angular  masses  represented, 
were  the  only  bodies  found  in  this  peculiar  deposit. 

or  PbOBplMtc  of  Llmr  In  m  dTHtaiUne  Porni.— A  phosphate  of  Xhc 
form  represented  in  pi.  XXI,  li^js.  1 14,  iij.  is  not  uncommonly  found 
in  urine.  I  have  not  been  able  to  connect  its  presence  with  any  special 
Mate  of  the  system,  nor  to  a.icertain  the  ronditions  upon  which  its 
deposition  depends.  It  is  very  fre<iuently  associated  witli  oxalate  of 
lime,  and  occurs  in  acid  urine,  pi.  XXI,  fig.  115.  .\  considerable 
quantity  of  these  crystals  were  deposited  from  the  urine  of  a  man  who 
had  a  rough  oval  calculus,  composed  of  oxalate  of  lirac,  impacted  in  ihc 
ureter.  The  case  is  given  in  Dr.  Todd's  "  Clinical  Lectures,"  md  ed., 
p.  56a.     They  were  examined  as  follows  :  — 

(March,  1851.)  "The  deposit  from  about  a  pint  and  a  half  of  urine 
was  well  washed  with  water  and  alcohol,  and  filtered  ;  it  was  then  dried, 
incinerated,  and  decarhoniscd.  The  form  of  the  cr)'sta.]s  had  not  been 
materially  altered  by  the  ignition;  for,  when  examined  by  the  micro- 
scope,  scarcely  any  chnnge  could  be  observed. 

"  A  portion  of  tJie  decarbonised  crystals  were  dissolved  in  dilute 
hydrochloric  acid  (they  were  only  very  slowly  soluble  in  acetic  acid). 

"  I.  Ammonia  and  potash  produced  gelatinous  precipitates. 

"  ».  Chloride  of  barium  caused  a  .slight  precipiute  in  the  add 
solution ;  but,  upon  the  addition  of  excess  of  ammonia,  a  bulky  white 
precipitate  occurred. 

"  3.  After  the  .iddition  of  ammonia  and  re-solution  of  the  precipitate 
by  acetic  add,  oxalate  of  ammonia  was  added,  and  a  white  granular  prc* 
dpitate  was  produced. 

"  4.  After  the  addition  of  nitrate  of  cobalt  and  ignition  in  the  Mow- 
pipe  flame,  a  blue  colour  was  given  to  the  mass.  This  rciclion  usually 
occurs  with  phosphate  of  lime,  as  well  as  with  alumina.  These  crj'stals 
then  consisted  principally  of  phosphate  of  lime." 

In  another  case  which  I  examined,  the  crystals  also  appeared  locoti- 
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sist  principally  of  phosphate  of  Hmc.  They  were  dissolved  m  nitric 
add,  and  ammonia  added.  An  amorphout  precipitate  occurred  ;  but  no 
ciystals  were  formed  after  the  lapse  of  some  hours.  After  sepaialion  of 
the  lime  by  otalatc  of  ammonia,  and  filtration,  ammonia  and  phos- 
phate of  soda  were  atitled.  A  very  few  crystals  of  triple  phosphate 
formed  after  the  lapse  of  some  time.  There  was  an  abundant  precipi- 
tate of  oxalate  of  lime. 

In  other  cases,  a  phosphate  of  magnesia  seemed  to  predominatt. 
From  not  being  able  to  make  satbfactory  quantitative  analyses,  owing 
to  the  small  quantity  of  salt  obtained  for  examination,  I  was  unable 
to  determine  tlie  exact  nature  of  these  crystals.  They  arc,  as  I  before 
said,  found  in  acid  urine  ;  and  phosphoric  acid^  lime,  and  magnesia  are 
presenL  These  are  probably  the  crystals  which  were  regar<lcd  by  the 
late  Dr.  GoMing  Bird  as  "  small  calculous  concretions  and  simple  stdlje 
of  the  iicutial  salt"  I  have  seen  diese  cr>-stals  in  the  mine  of  pcnow 
suffering  from  no  particular  mabdy  whatever,  and  I  have  not  been 
able  to  connect  their  presence  with  any  particular  pathological  state. 
These  crystals  are  not  generally  found  for  nvuiy  days  together,  but  in 
some  cases  they  form  a  very  bulky  deposit,  occup)-ing'  half  the  volume 
of  the  urine.  B 

Dr.  niiuaira  Obsrmiiton*  on  thp  Cryxtal*  nf  PhMplune  of  Lliae. — 
Dr.  Hassall,  in  -in  inttTcsting  ikijkt  pulili?.hcd  in  the  '"  Proceethngs  of  the 
Royal  Society,"  vol  X,  p.  aSi,  Jan.,  i860,  has  stated  that  phosphate  of  ■ 
time  is  verj-  commonly  found  in  deposits  from  human  urine  in  a  crystal- 
line form.  He  gives  quantitative  analyses  of  four  specimens  of  deposit 
which  contained  llie  phosphates  in  the  following  proportions : — 

Bilxbic  pko^phatt  or  magnttift        0*15    0*47    4*30 

Biluuic  phosphate  of  litn«    I'Sj    6-i8    S'4<     ^'^ 

a^oo    665    971 

This  author  states  that  Dr.  Golding  Krd's  "  penniform  "*  ci^-sials  of! 
ammoniaco-magncsian  phosphate  are  really  a  modification  of  those  ofj 
phosphate  of  lime.     The  cT)'sials  represented  by  Dr.  Hassall  in  fig.  i 
appear  to  be  similar  crystals  to  those  I  have  delineated  in  fig.  115,  the 
chemical  rom|iosition  of  which  I  have  alluded  to.      ^or  also  pi.  XXII, 
&gs.  119  to  124.    I  have  never  obtained  thL-^ccr}'SUls  in  sufficient  quan- 
tity for  a  quantitative  cxainin.ition,  but  have  examined  several  specimens 
qualitatively,  and  have  found  that  they  contained  ammoniaco-magnesian 
phosphate,  3.S  well  as  phosphate  of  lime.     The  latter  was  by  me  erro- 
neously regarded  as  the  le*s  important  constitiient  of  the  crystals,  and 
the  form  and  rryst-illine  properties  of  the  salt  were  referred  to  the  triple 
phosphate.     If,  however,  the  cr^'Stalline  form  of  the  pure  salt  in  Dr. 
Hassall's  fourth  analysis  is  represented  in  his  Ag.  i,  the  composition  of 
these  crystals  is  determined,  and  tl^  phosphate  of  magnesia  obtained  in 
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some  of  ray  examinations  must  le  regarded  as  an  impurity,  and  not  as 
a  ncce55ar>'  constitueuL 

13ut  Dr.  Has&all,  in  the  paper  ahovc  referred  Lo,  goes  so  &r  as  to  say 
"  thai  phosphate  of  lime,  in  the  form  of  crystals,  is  of  much  more  frequent 
occurrence  in  human  urine  than  the  triple  phosphate,  excluding  those 
cases  of  the  presence  of  the  latter  phosphate  wliich  are  due  to  the  de- 
composition of  the  urea  of  the  urine  subsequent  to  iu  emission  ;'*  and 
that  "granular  calcareous  deposits  are  much  more  rare  than  the  crj-stal- 
line."  Now,  in  these  statements,  I  think  he  will  find  that  few  observen 
will  agree  ;  for  that  the  ordinary  crystals  so  commonly  present  in  the 
urine,  and  usually  tcrrncd  triple  phasphate,  are  actually  composed  of 
that  lalt,  there  cannot  be  the  least  doubt.  Cr)'stals  of  exactly  similar 
form  may  be  readily  ubiained  artificially.  The  salt  is  ea-sily  obtained 
from  any  urine  by  precipitation  by  ammonia,  and  is  oAen  found  very 
nearly  pure,  in  large  quantity,  in  urinar>-  calculi.  That  these  crysuls,  , 
so  familiar  to  every  one,  arc  more  fccqucntly  met  with  than  any  otiier 
form  of  earthy  phosphate,  crystalline  or  non-cryBtalline,  I  conclude  no 
one  will  deny.  That  pho-sphate  of  lime  often  occurs  in  urine  in  an 
amorphous  form,  and  not  unfrequently  in  little  spherules  and  small  dumb- 
bells, as  have  been  figured ;  and  that,  when  thrown  down  from  its  solu- 
tions, the  depfWiil  is  amoq>hous;  and  that  in  calculi  it  l.s  amorphous — 
are  facts  generally  assented  to,  rind  they  have  been  repeatedly  confirmed. 
It  seems  to  me  that  these  circumstances  militate  against  the  conclusion 
arrived  at  by  Dr.  Hasiall  as  to  the  relative  frequency  of  the  crysuUine 
forms  of  phobphaie  of  lime  and  triple  phosjthate.  Nor  have  I  been  able 
to  confirm  Dr.  Hissall's  observations  upon  the  pathological  importance 
of  thcK  deposits  of  [ihospbatc  of  lime.  It  is  a  fact  that  in  the  majonty 
of  cases  in  which  real  "  excess  "  of  phosphate  of  lime  exists  in  the  urine, 
it  is  excreted  in  solution,  and  docs  not  form  any  deposit  at  all. 

Phosphate  of  lime  may  be  readily  obtained  in  a  cr>'5tallinc  form  by 
adding  a  few  drops  of  chloride  of  calcium  to  urine  (Bcncc  Jones^  I 
have  succeeded  in  causing  this  and  many  other  substances  which  do 
not  readily  crystallise,  to  asisume  must  perfect  crystaUine  forms  in  glyce- 
rine. If  a  little  chloride  of  calcium  be  dissolved  in  a  drop  of  glycerine, 
and  a  little  phosphate  of  soila  in  another  drop,  and  the  two  drops  be 
allowed  to  tntcnnix  very  gradually  under  thin  glass  upon  a  slide,  most 
beautiful  crystals  of  phosphate  of  lime  will  make  their  appearance  in 
the  course  of  a  few  days. 

On  the  crystalhne  forms  of  phosphate  of  lime  in  urine,  Jtf  also  the 
papers  of  Dr.  Bence  Jones  ("Chem,  Society's  Trans.,"  1861)  and  the 
paper  of  Dr.  Roberts  ("  Brit  Med  Joum.,"  March  30,  18&1). 

Several  dilTcrctit  forms  of  these  crystals  are  represented  in  pU.  XXI 
and  XX H. 

or  tne  L'Unlcml  Imvorlancc  of  neposlU  of  llie  Earibr  rbo>pli«tcs. 
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— TTie  conditions  under  which  an  excess  of  alkaline  phosphat 
have  been  already  considered  in  p.  207,  and  1  have  also  rcrcrred  to 
cases  ofmolthies  ossium,  in  which  an  excess  of  the  earthy  phosphstei 
was  excreted  in  the  urine,  p.  317.  The  remarks  made  Qpan  the  ques- 
tion of  "  cxcas  "  of  a  constituent  and  its  prcrcipitation  as  a  visible  depoeit, 
must  be  borne  in  mind.  In  the  great  majority  of  cases  in  which  there 
is  a  deposit  of  earthy  phosphates,  there  is  no  "exeess"  at  all,  and  the 
deposition  depends  upon  the  urine  being  neutral  or  less  acid  than  usual, 
or  upon  the  Hccomposition  of  the  iirca,  and  consequently,  the  formation 
of  carbonate  of  ammonia  aflcr  the  urine  has  left  the  bladder.  It  is  com- 
mon enough  to  find  triple  phosphate  in  the  urine  in  cases  of  dyspepsia, 
perhaps  from  the  secretion  of  too  large  a  quanli^  of  highly  acid  gautric 
juice  or  from  tiie  formation  of  other  acids;. 

In  various  cases  of  disease,  arising  from  more  or  less  complete  ■ 
■  paralysis  of  Ihc  nerves,  owing  to  changes  occurring  in  the  nervous  centre 
itself,  or  at  the  disiribution  of  the  nerves  in  the  mucous  membrane,  the 
action  of  the  bladder  may  become  impaired  and  it  may  fail  to  expel  ■ 
its  contents  completely.  The  urine  thus  retained  sometimes  undergoes 
change,  and  the  mucous  membrane  suffcT^  in  consequence.  Earthy 
phosphate  is  precipitated,  und  i1k>  condition  thus  induced  gradually 
increases,  unless  proper  preventive  measures  be  adopted. 

lliereare  cases  in  which  phosphates  arc  dciiosited  upon  eveiy  port 
of  the  urinary  raucous  membrane, — bladder,  ureters,  and  the  pelvis  of 
the  kidneys,  app.irently  depending  upon  changes  which  result  originally 
from  some  affection  of  the  nerves.  Although  the  forroation  of  epithe- 
lium nnd  :UI  the  essential  phenomena  of  nutrition  and  secretion  may 
take  place,  independently  of  nervous  action,  it  is  quite  certain  that  the  _ 
regularity  of  these  changes,  the  even  (low  of  nutrient  pabulum,  and  the  fl 
regulation  of  the  prriper  projwrtion  distributed,  arc  determined  by  the 
nerves.  Hence  it  follows,  that  if  the  nerves,  disiribuied  to  a  structure, 
be  destroyed,  or  their  action  impaired,  directly  or  indirectly,  the  tissue 
soon  Kuffers,  its  structure  becomes  altered,  and  its  function  impcrfecdy 
performed. 

Some  of  these  cases,  perhaps  the  great  majority,  are  due  to  local  ■ 
disease,  for  that  condition  known  as  chronir  inflammation,  affecting  one 
part  of  the  mucous  membrane,  is  very  prone  to  spread.  It  may  extend 
from  urethra  to  bladder,  and  even  into  the  ureters  and  pelvis.  A  rough 
almost  ulceratetl  state  of  the  mucous  membrane  may  spread  in  the 
op|K>fiite  direction — from  the  kidneys  towards  the  bladder.  In  all  cases, 
the  urine  in  contact  with  any  portion  of  such  altered  surface  would 
be  decomposed  and  its  earthy  phosphates  precipitated.  ITiese,  with 
the  epithelium  and  mucus  of  the  part,  would  form  irregular  projections 
with  intervening  depressions,  in  which  more  urine  would  be  decomposed  ; 
and  so  the  process  might  proceed,  unless  the  nutritive  changes  taking 
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flMe  bdow  ihc  surface  return  lo  a  |>cTfectIy  healthy  stale,  when  the 
imnter  Jepositcd  would  soon  he  thrown  off,  the  even  growth  of  new 
healthy  epithelium  would  proceed  below,  and  ihc  surface  would  again 
assume  its  smooth  healthy  chararter.  For  this  reason,  in  such  cases,  it 
is  of  the  first  importance  lo  pay  attention  to  the  general  health,  for  it  is 
obvious  that  if  the  blood  be  in  an  unhealthy  condition,  ihe  action  and 
nutrition  of  the  nerve-centres  will  suffer,  in  which  case,  the  normal  state 
of  the  mucous  membrane  cannot  be  regained. 

Disease  of  Ihe  mucous  membrane,  and  impaired  action  of  its  mus- 
ilar  coat,  also  result  from  disease  of  the  centra!  part  of  the  nervous 
system,  and  some  of  these  cases  are  amnng  the  most  distressing  which  the 
physician  is  called  upon  lo  treat.  The  affection  begin*  probably  in 
the  nerve  cells  of  the  posterior  roots  and  those  of  the  cord  itself.  These 
gradually  undergo  change,  and  many  cease  to  act,  or  the  nerves  arising 
from  them  may  be  pressed  upon  or  degenerate  in  structure  at  some 
distance  from  their  point  of  origin.  Over  these  structural  changes  we 
csn  exert  little  influence  by  remedial  agents,  and  as  the  disease  proceeds, 
the  state  of  the  patient  becomes  more  painfiil  lo  witness. 

These  structural  diseases  of  the  cord  are  of  the  utmost  interest,  and 
their  pathology  has  only  very  recently  been  studied.  I  beg  tu  refer  the 
reader  to  some  most  interesting  and  very  complete  cases  by  my 
friend,  Mr.  I.ockhart  Clarke,  in  the  "  Archives  of  Medicine,"  vols.  11 
and  III. 

Of  th*  Trwatment  »l  Cm^em  In  whtcli  Vhnf^hmOv  Bep«aH»  acrmr. 
— When  the  condition  is  only  temporary,  .small  doses  of  dilute  arids 
in  a  bitter  infusion  before  meals,  or  the  tincture  of  the  perchloride  of 
iron,  will  genentlly  cause  the  urine  to  become  healthy  by  improving 
the  action  of  the  stomach.  Pepsin  (p.  86}  may  also  be  gi%'en  with  ad- 
vantage in  some  of  these  cases.  Benzoic  acid  oikI  benzoate  of 
ammonia  have  also  been  prescribed,  and  sulphate  of  zinc,  and  extract  of 
nux  vomica,  are  favourite  remedies.  If  the  intestinal  canal  be  loaded, 
and  the  patient  has  been  living  too  well,  as  is  not  unfreiiucnlly  the 
case,  a  little  blue  pill  and  compound  colocynlh  pill  will  cure  him. 

Alkalies,  as  Dr.*  Owen  Recs  was  the  first  to  show,  undoubtedly  do 
good  in  some  of  these  cases  of  phosphaiic  urine,  probably  by  their 
action  in  promoting  the  norma)  chemical  changes  in  the  blood  nithcr 
than  by  direct  action  upon  the  kidney  or  any  part  of  the  genilo-urinary 
mucous  membrane.     Dr.  Rees'  explanarion  has  been  already  referred  to, 

p.  185- 

When  the  phosphate  in  the  urine  has  persisted  for  some  time,  anrl 
is  accompanied  with  any  sym|>toms  referable  to  probable  afl!^ection  of 
the  cord,  especially  if  the  bladder  be  irritable,  and  there  be  ner\'oas 
twitching  of  the  muscles,  with  tingling  oc  numbness  of  the  skin  in  any 
part  of  the  lower  half  of  the  body,  or  diminished  control  over  tJic  volun- 


3-  Depasiis  of  Pus. 

pQB  In  tke  iirtne.~Pu5  is  not  found  in  the  urine  of  healthy  children  and 
adults,  although  it  is  very  frequently  met  wilh  in  the  urine  of  persons  pa*t 
the  middle  period  ofhCu  whose  general  health  is  good.  The  changes  which 
occur  in  the  cells  of  a  healthy  mucous  merabriLne  wheu  they  give  rise  to 
pus  corpuscles  instead  of  to  cells  like  themselves,  are  now  well  under- 
stood. The  formation  of  pus  in  va^fiual  e[>ithelium  is  readily  studied. 
The  chunge  is  represented  in  pi.  XXUI,  fig.  130.  It  is  remarkable 
that  such  a  change  m.iy  take  place  without  the  essential  purposes  of  the 
mucous  membrane  being  interfered  with.  The  portion  of  the  genito- 
urinary mucous  membrane  most  frequently  afl'ected  in  this  vay  is 
undoutiledly  the  urethra,  and  I  l>elieve,  next  10  this,  that  of  the  ureters 
and  pelvis  of  the  kidney,  while  the  functions  of  the  bladder,  as  a  gencnl 
culc,  become  more  or  less  dcnin^ed  before  its  mucous  raembtane 
produces  much  pus.  To  this  last  statement  there  are,  however,  some 
remarkable  excepions. 

That  an  enormous  quantity  of  pus  may  be  formed  in  the  pelvis  of 
the  kidney  and  in  the  infundibula  without  S'Criously  interfering  with  the 
general  health  of  the  patient,  is  a  fact  which  has  been  proved  by  many 
cases.  I  particularly  remember  two  female  patients  who,  for  upwards  of 
a  twelvemonth,  had  been  pajuing  urine  a  fourth  part  of  the  bulk  of  which 
consisted  of  pus.  These  patients  had  not  suffered  in  nutrition  or  in 
general  heshh,  and  one  had  gone  through  her  occupation  as  scr\-ant 
during  several  months. 

The  urine  of  men  after  the  age  of  forty  often  cont^uns  a  greater  or 
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tary  movements,  acids  and  tonics,  with  small  doses  of  opium,  should  be 
given.  The  practitioner  will,  however,  meet  with  many  cases  in  which 
the  symptomii  would  Jusiify  him  in  inferring  disease  of  the  cord,  never-  M 
theless  get  quite  well  as  soon  as  the  general  health  is  improved.  Before  ' 
treating  such  cases  we  must  find  out  bow  die  patient  lives  ^'^^  asccrtam 
if  he  is  suffering  from  mental  anxiety,  excitement,  over-mental  work,  &c. 
The  patient  tnusl  not  be  led  to  su»pccl  that  he  is  suffering  from  any 
organic  disease,  for  not  unfrequently  people  are  terribly  nervous,  and  too 
prone  to  dwell  upon  ever>'  ache  or  pain  they  may  have,  and  they  arc 
foolish  enough  to  refer  to  medical  books,  with  the  view  of  ascertaining 
the  nature  of  their  ailments.  The  diagnosis  in  these  cases  should  be 
very  guarded,  unless  the  symptoms  clearly  and  jiositively  indicate  the 
real  nature  of  the  disease.  The  consideration  of  this  extensive  subject 
cannot  be  furtlicr  jtursued  here,  and  I  must  refer  the  reader  to  treatisca 
on  diseases  of  the  cord. 

The  treatment  of  disease  of  the  bladder,  ib  which  the  urine  contains 
pus  as  well  as  phospliate,  is  referred  to  on  p.  367.  S^  also  the  sections 
on  the  subject  of  Cakult. 


less  number  of  pus  corpuscles — a  fact  of  which  I  was  not  aware  until 
I  had  subjected  the  urine  of  a  great  many  hospital  patients  indis- 
criminately to  examination.  In  private  practice  the  same  point  )s 
notice*!  very  frequently.  It  is,  indeed,  more  common  to  find  a  few 
pus  corpuscles  in  the  urine  after  this  period  of  life  than  to  find  it  free 
bom  chem.  The  fact  b  important,  and  shows  that  the  existence  of 
pus  in  the  urine  must  not,  p^  S£,  be  regarded  sa  evidence  of  serious 
disease. 

Dr.  Balfour,  of  Edirbm^h,  has  published  two  cases,  in  which  he 
thinks  the  pus  came  from  the  prostate  gland,  and  considers  tKit  it  is  not 
imfiequcntly  derived  from  this  source  in  certain  cases  in  which  it  is 
clearly  not  formed  in  the  kidneys,  ureter,  or  bladder  ("  Edinburgh 
Muliriil  Journal,"  vijl.  I,  p.  6ia,  1S56).  In  confirmarion  of  this  con- 
clusion, 1  may  remark  that  I  have  often  seen  pus-like  ce!U  in  the  folli- 
cles of  the  prosute,  and  such  cells  often  form  the  nucleus,  around  which 
the  hard  matter  of  prostatic  calculi  is  deposited. 

Cbamwi«ni  »f  the  trln«. — Pus  generally  forms  an  opaque  cream- 
coloured  deposit,  which  sinks  to  the  bottom  of  the  vessel,  the  super- 
natant fluid  being  generally  slightly  turbid  from  the  presence  of  a 
few  pus  globules.  The  deposit,  however,  readily  diffuses  itself  again 
by  agitation.  The  urine  will  always  l>c  found  to  contain  a  little 
albumen  derived  from  the  liquor  puns.  If,  however,  the  albumen  exist 
in  large  i|u»ntity,  it  is  probably  derived  from  the  kidneys. 

If  the  urine  be  alkaline,  the  pus  is  no  longer  present  as  a  cream- 
coloured  deposit,  but  exists  as  a  gelatinous  or  stringy  mass,  which 
adheres  firmly  to  the  sides  of  the  vessel  containing  it.  It  is  to  this 
glair}'  nuss  that  the  term  msuus  hiis  been,  and  even  still  is,  carelessly 
applied.  The  viscid,  glairy,  mucus-like  deposit  arises  from  the  carbo- 
nate of  ammonia,  set  free  by  the  decomposition  of  urea,  reacting  on  the 
pus  globules  in  a  manner  similar  to  that  in  which  potash  behaves; 

Tcau  for  Piu. — The  most  reliable  test  for  pus  is  liquor  potassie, 
which  renders  the  deposit  glairy  and  gelatinous,  so  thai  it  will  not  drop. 
When  poured  from  one  tube  into  another  it  runs  quickly  as  a  very  viscid 
and  hardly  separable  mass.  Heat  and  nitric  acid  may  be  employed  for 
the  detection  of  the  albumen  of  the  liquor puris  in  the  supernatant  fluid. 
Cases  from  time  to  time  come  under  notice  in  which  the  amount  of 
albumen  in  the  urine  containing  pus  although  not  great  is  ncverthciess 
in  too  large  a  proportion  to  the  pus  cells  present  to  be  entirely  derived 
from  the  liquor  puns.  In  such  a  case  the  practitioner  woul<l  be  led  to 
susi>ect  kidney  disease,  and  the  deposit  of  the  urine  should  ttierefute  be 
vciy  carefully  examined  for  casts  of  the  tubes,  p.  339. 

MlerSMeylcja  Cbaraeicra  of  pu*. — In  those  cases  in  which  the  pus 
is  in  too  small  quantity  to  be  detected  by  chemical  tests,  we  must  rely 
npon  the  microscopical  exanuitation  of  the  deposit    Pus  globules  which 
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have  been  long  removed  from  the  body  always  have  a  granulated  ; 
ancc  in  the  microscope,  and,  when  fresh,  do  not  always  exhibit  a  well- 
defined  nucleus;  the  outline  is  usually  distinct  and  circular,  but  it  is 
finely  cnenated.  Upon  the  addition  of  acetic  arid,  the  globule  increases 
somewhat  in  size,  becomes  spherical,  with  a  smooth  Taint  outline ;  and 
from  one  to  four  nearly  circular  botlies  are  developed  in  the  centre  of 
each.  If  the  pus  corpuscles  have  lain  for  some  days  in  the  urine,  they 
will  have  undergone  complete  disintegration.  Pus  corpuscles  arc  reprt- 
sented  in  pL  XXIII,  fig.  126 ;  and  in  figs.  127,  128,  ihey  are  shown  u 
they  appear  whea  treated  with  acetic  acid.  The  so<alled  nuclei  are 
well  seen.  Pus  corjjuscles  formed  upon  the  mucous  membrane  of  the 
urcthni,  bladder,  and  vagina,  exhibit  little  protubcr.inccs,  and  these  arc 
formed  by  the  moving  outwards  of  the  lining  or  germinal  niatier  of  ^ 
which  the  pus  corpuscle  is  almost  entirely  composed.  The  nucletis  hu  fl 
nothing  to  do  with  these  ft/a/  mffj-rm^nts.  The  prorc'^s  occurs  in  pre- 
cisely the  same  w^y  in  mucus  roqmscles,  young  epithelial  cells,  and  ia 
every  kind  of  germinal  matter.  ■ 

There  is  certainly  no  true  cell  wall  in  the  case  of  ordinary  pus,  and 
this  is  proved  by  the  fact  that  protrusions  of  the  matter  of  which  pus 
corpuscles  consist  may  occur  upon  cveiy  part  of  the  surface,  and  not  ■ 
only  so,  but  some  of  these  protruded  portions,  after  moving  a  consider-  ' 
able  distance  away  from  the  mass,  become  disconnerted  from  it,  and  thus 
new  pus  corpuscles  .ire  produced.     It  is  in  thisway  that  the  very  rapid 
multiplication  of  pus  corpuscles  is  effected.      In  pus  from  the  bladder, 
movements  even  more  active  than  those  in  the  mucus  corpu.scle  are  vay 
easily  oluicn'cd,  and  when  fre.sh,  in  consequence  of  the  alterations  in 
fonn,  not  a  single  jr/.*<r»W// corpuscle  can  be  found.    S^e  pL  XXllI,  6gs. 
125,  129,  131,  132,  representing  some  of  the  many  different   forma  of 
pus  corpuscles  present  in  a  very  small  quantity  of  pus.     Every  corpuscle 
exhibits  a  jireat  number  of  these  protrusioniv,  and  every  protrusion  might 
be  detached  and  form  a  free  pus  corpuscle.     In  warm  weather  I  have 
known  the  movements  continue  in  pus  corpuscles  in  urine  containing 
little  of  the  ordinary  urinary  constituents,  for  forty-eight  hours,  or  tnor^ 
after  the  urine  had  left  the  bladder.    The  very  phenomena  which  take 
place  upon  the  surface  of  the  mucous  membrane  of  the  bladder  may,  in 
fact,  be  watciifd  for  hours  under  the  micro-scoiK',  and  there  are  few 
things  more  beautiful  or  more  instructive.    When  the  corpuscles  die — 
and  their  death  occurs  when  iliey  are  placed  in  any  fluid  which  is  not 
adapted  for  their  nutrition — the  movements  above  described  cease, 
they  invariably  assume  the  spherical  form,* 


*  Not  aa\j  may  sctive  movetncnts  be  obvnred  in  the  muset  nf  germinal  maltcr 
■bovc  tcrctrnl  to,  which  bavc  rnuked  Trdm  healthy  germliul  matter  )>cing  KUpplictl 
with  »  grcaicr  amount  of  nuiiicnt  pabulum  than  tinder  nonnal  circmiutaiioa,  but  ihej 
may  be  wen  lo  occur  in  the  white  blood  corpuKln.  lymph  and  chylv  coipuscln,  lu 
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Of  Mo  cUnlcBl  iiii»ort«aN  of  Poa  la  Vrtne. — From  whui  I  havc 
already  said  it  will  be  infcrrttl  thai  the  presence  of  a  few  pus  cor- 
puscles in  urine  is  a  fad  which  need  not  excite  alarm  ;  Uiat  the  mucous 
membrane  of  the  urethra  may  become  affected  in  a  b.lij;ht  degreu 
like  some  other  mucous  membranes,  and  that  pus  corpuscles  may  be 
formed  in  smnll  number  upon  its  surface,  w-ithoul  any  material  impair- 
ment of  structure  or  derangement  of  function  resulting.  In  the  urine 
of  the  female  it  is  very  common  to  find  small  tjuantities  of  pus,  which  are 
derired  from  the  mucous  membrane  of  the  vagina,  and  in  some  women 
the  formation  of  pus  is  almost  constajit.  When,  however,  pus  is  found 
in  ilie  urine  in  sulKdeDt  quantity  to  form  a  deposit  visible  to  the  naked 
eye,  it  should  excite  our  attention.  The  fact  will  probably  bear  in  a 
%'ery  important  manner  upon  the  diagnosis  of  the  case.  Pus  may  be 
derived  from  any  part  of  the  genito-urinary  mucous  membrane;  from 
the  surface  of  the  urethra;  from  lYic  firostaU ;  from  the  bladder,  or  from 
l}ic  fis/lic/es  0/  t/te  miicoui  membrane  in  these  parts;  from  the  ureters; 
from  the/e/pis  of  the  hidney,  or  from  the  secreting  strutture  of  (he  organ. 
The  pus  may  abo  come  from  an  abscess  opening  upon  any  part  of  the 
surface  of  this  mucous  tract. 

It  is  often  dtfiicult  to  form  an  opinion  as  to  the  exact  scat  of  forma- 
tion of  the  pus;  and  it  must  be  obvious  that  we  ought  never  10  come 
to  a  decision  on  such  a  point  until  we  have  accurately  weighed  all  the 
evidence  that  a  careful  investigation  of  the  case  will  afford.  Microsco- 
pical examination  wilt  give  us  important  hcEp ;  but  we  must  not  rely 
solely  upon  this,  nor  indeed  upon  any  single  mode  of  investigation. 
The  question  is  an  extensive  one,  and  I  shall  only  refer  to  one  or  two 
points  connected  with  the  evidence  deduced  from  microscopical  examina- 
tion. Some  idea  of  the  locality  from  which  the  pus  has  been  derived 
may  often  be  formed  by  examining  attentively  the  characters  of  any 
epithelial  cells  which  may  be  mixed  with  il.  When  pus  is  derived  from 
the  bladder,  it  generally  contains  crystals  of  triple  phosphate,  and 
granules  or  small  spherules  of  earthy  phosphate;  and  the  s>'mptoms  of  the 
case  trill  generally  enable  us  to  decide  if  the  pus  has  been  formed  in  this 

well  u  the  connective  titsue  UMpniclcs  and  the  nuclei  of  vtrioiu  cclb  ;  and  there  it 
reason  lo  believe,  with  greater  nr  le«  activity,  in  every  kind  of  living  gctminol  matter. 
Such  movemenit  ntc  nut  jicculiBr  tu  the  aniirba,  althongti  from  the  circutnftiancc  that 
(hey  were  finil  ohicTvpd  in  thin  cmtiirc  they  have  been  [rrmcd  aatati/otm.  Some 
writers  appear  co  have  considered  that  ihrrc  wbji  tome  special  relation  hetween  all  such 
moTing  iRH^ves  oi'  matter  and  ainarbw.  Thcmuvcincntiorihe  amtrba,  UVclhemove- 
mcnln  of  piu,  mucus  Ac,  are  viltti  movement*.  The  condilioni  rct|tiirrd  for  the 
maintenance  oflifc  being  more  comjilex  in  the  caie  of  mme  fomu  of  germinal  matter 
than  in  otheis,  we  should  coacladc  that  &uch  movements  would  only  continue  for  a 
coaddcrabic  period  of  time  in  particles  after  removal  &oni  their  natiual  habitat.  In 
thelowen  and  mo«t  degraded  fomu.  Thi»  isactuatly  the  cue,  jiut  at  M;mc  creatures 
ore  cnpoUe  o^  »upponin£  life  under  a  ifrcat  variety  of  conditions,  although  compan- 
lively  Ui|;ht  tlienUiQin  wuld  be  fatal  to  othera. 


i-iscuB.  iJirge  quantities  of  pus  may  escjipc  from  Ihc  bbddcr  ft>r  s 
number  of  ycats.  t  Wnow  of  one  gentleman  who  has  passed  pus  in  ccn- 
siderable  quantit>'  rrom  the  bladder  during  a  period  of  twenty-fttt 
years,  llie  suppuration  of  the  bladder  may  be  due  to  gonorriicea,  to 
gout,  and  to  a  state  of  mucous  membrane  whidi  is  termed  catarrh  of 
the  bladder.  It  commonly  arises  from  stricture,  the  rontraction 
interfering  with  tlic  free  escape  of  the  tirinc  from  the  bladder,  and 
oftentimes  preventing  the  complete  evacuation  of  this  organ,  if  the 
stricture  be  dilated,  the  state  of  the  bladder  is  often  completely 
relieved. 

When  the  pelvis  of  the  kidney  is  dilated  and  naccutated  (a  form  of 
pyelitis),  the  quantity  of  pus  p.-issfxl  in  the  urine  is  often  enormous  ;  and 
this  may  last  for  years,  until  the  kidney  becomes  a  mere  pus-forming 
cyst,  which,  in  favourable  cases,  gradually  contracts, — the  formation  of  fl 
pus  ceases, — the  cyst  slowly  wastes, — and  the  patient  perfwrtly  recovers, 
— the  work  of  the  two  kidneys  being  performed  by  the  remaining  one. 
which  has  gradually  undergone  an  increase  in  size  corresponding  to  the 
increased  work  it  has  been  called  upon  to  perform.  Wlicn  p\is  is 
derived  from  the  pelvis  of  the  kidney,  crystals  of  earthy  phosphates  are 
often  absent  I  have  seen  five  cases  of  this  rondition  occurring  in 
domestic  ser\ants.  One  was  under  treatment  for  a  twelvemonth,  and 
completely  recovered.  I  had,  in  1863,  a  case  of  this  disease  in  the 
hospiul.  The  (jirl,  who  was  also  a  servant,  had  been  passing  large  quan- 
tities of  pus  daily  for  ten  months.  The  ptOjMmion  [assed  in  twenty-foor 
hours  usually  occupied  the  bulk  of  eight  ounces,  and  sometimes  amounted 
to  even  a  larger  quantity  than  this.  It  is  very  remarkable  in  these  cases 
that  the  fonnation  of  this  large  amount  of  pus  is  not  associated  witib 
hectic,  and,  in  many  cases,  die  general  health  continues  good,  the 
strength  being  supported  with  tonics  and  a  generous  diet 

There  is  a  chronic  state  of  ulceration  of  the  ureters  and  peKis  of  the 
kidney  an<l  bladder,  in  which  ftaa  is  formed  in  considerable  qaanrity, 
leading  to  the  most  distressing  sj-mptoms.  Pus  may  depend  upon  the 
existence  of  old  stricture.  Abscesses  form  in  the  kidney  as  in  other 
organs;  and.  after  the  abscess  has  burst,  pus  makes  its  way  into  the 
urine-  The  iiiflaramation  of  the  mucous  membninc  of  the  kidney  often 
extends  upwards  from  the  bladder. 

The  presence  of  a  calculus  in  the  kidncj-,  in  the  ureter,  or  in  the 
bladder,  may  set  up  inflammation  which  may  go  on  to  the  formation  of 
pus.  .\  very  small  calculus  will  sometimes  excite  great  irritation  in  the 
kidney,  so  th-it  pus,  blood,  and  much  mucus,  in  which  microscopic 
calculi  are  sometimes  embedded,  are  voided  in  the  urine. 

Pus  may  be  derived  from  a  sloughing  process  going  on  in  the  kidney. 
Sometimes  a  portion  of  the  organ  sloughs  off  entire  in  these  cases. 
My  friend,  Mr.  Ncwham,  of  Dury  St.  Edmunds,  sent  me  eodc  time 


PUS  IN  THE  URINE. 


367 


since  a.  piece  of  kidney  which  had  sloughed  off,  and  had  pa&sed  with 
much  pus  into  the  urine.  Pus  may  also  dqiend  upon  the  presence  of 
cancer  in  the  kidne>'  or  upon  tubercle  developed  in  the  same  situalioo. 

Pus  may  come  from  an  acute  affection  of  the  urinifcroiis  tubes,  and 
ihe  corpuscles  will  be  found  free  in  the  urine,  and  entangled  in  con- 
siderable number  in  casts.  These  cases  are  often  very  rapidly  faul, 
pi.  XIV.  fig.  88,  p.  348. 

Pus  formed  upon  the  mucous  membrane  of  the  vagina  as  lakes  place 
in  Icucorrhcca  has  heen  already  considered. 

.In  women,  a  lai^e  tiuantity  of  pus  maybe  formed  in  burrowing 
abscesses  amongst  the  pelvic  «.sccm,  and  make  its  way  into  the  bladder, 
ureters  or  vagina.  These  cases  of  pfhiic  (dlulilis  arc  not  uncommon. 
I  have  seen  patients  reduced  to  an  extreme  state  of  emadation  from  the 
long-ton  tinucd  drain,  nevertheless  completely  recover,  although  there 
were  openings,  both  into  the  reclum  and  upper  part  of  the  vagina,  so 
that  sometimes  pus  passed  by  the  bowel,  ajid  sometimes  it  was  found  in 
the  urine. 

Of  Ike  TraKtomrt  trf  C«>ca  In  which  Pna  !■  ftpund  In  the  ITrine.-^ 
The  full  consideration  of  this  suhjcf  t,  it  need  srarcx-ly  he  saiii,  would 
occupy  a  volume.  I  shall,  therefore  only  allude  briefly  to  the  treatment 
of  some  of  the  cases  which  naturally  fall  to  the  province  of  the  phy- 
sician to  treat.  Rut  I  would  remark,  generally,  that  the  tre^itmcnt  of 
many  cases  which  are  usually  considered  to  require  special  medicines, 
may  be  conducted  succcs."! fully  upon  a  much  more  simple  plan  than 
that  usually  recommended  in  treatises  upon  medicine.  For  example, 
how  many  remedies  have  been  considered  specifics  In  gonorrhma,  and 
yet  the  disease  very  frecjuently  gets  well  %'ery  soon  under  complete  rest, 
mild  purgation,  alkalies  a^^d  sudorifics.  The  most  obstinate  cases  of 
gleet,  which  have  been  subjected  to  various  remediet^  and  Injections  of 
different  kinds,  often  recover  if  the  general  health  of  the  patient  be 
improved  by  tonics.  The  common  tincture  of  pcrchloride  of  iron 
and  tjiiassia,  persevered  in  regularly  for  several  weeks,  is  particularly 
valuable  in  these  cases,  and  it  is  more  than  probable  that  the  benefit 
results  from  the  improvement  in  the  general  health. 

Among  the  most  obstinate  of  the  conditions  which  give  rise  to  ibe 
presence  of  pus  in  the  unne,  is  tihronic  intlammalion  of  the  bladiler, 
not  dependent  upon  stone.  This  is  often  called  catarrh  of  the  bladder, 
and,  in  many  cases,  is  undoubtedly  connected  with  a  gouty  state  of 
system,  I  have  h.ad  considerable  experience  in  the  treatment  of  this  con- 
dition, and  am  satisfied  that  by  far  the  most  successful  plan  is  to  attend 
10  Ihe  general  health,  and  not  to  trust  to  remedies  which  are  con- 
sidered to  exert  a  specific  action  upon  the  diseased  mucous  mem- 
brane. 

Many  cases  of  chronic  disease  of  the  bladder  [hat  I  have  seen,  have 
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been  subjeaed  to  all  kinds  uF  treatment,  but  not  one  plan  has  been 
pet&istcd  in  for  a  sufTicicnl  umc  fur  any  benefit  to  result.  A  patient  is 
ordered,  perhaps,  uva  ursi  for  a  week;*  then,  being  no  better,  it  is 
changed  to  buchu  or  pareira ;  next  acids  are  tried  with  or  irithoot 
some  tonic  inftuion  ;  tlien  alLalicii,  and  so  on ;  while  in  the  mem 
time,  the  patient  has  lost  his  appetite,  and  hsa  gradually  got  veak, 
and  |>erhaps  has  night  sweats  As  the  disease  continues  unabated 
he  begins  to  lose  hope,  and  suffers  more  and  more  from  pain  and 
im'lability  of  the  liiaiiikT.  Tlic  attention  being  necessarily  directed  to 
the  ailing  organ,  the  condition  often  seems  to  the  patient  far  worse  tliao 
it  really  is.  If  unchecked,  the  above-mentioned  conditions  react  upon 
each  other,  and  the  patient  gets  worse.  Ilic  quantity  of  pus  formed 
in  the  bladder  increases  considerably,  and  the  calls  to  micturate 
incessant 

Now,  In  such  a  case,  it  oflen  hsppens  that,  if  the  stomach  be 
right  by  dilute  acids  and  pepbine — if  stimulants,  which,  perhaps,  have 
been  withheld  allogclher,  be  given  in  moderation  at  meals — if  tlic  diet 
be  simple  but  nulrilious — if  tlie  patient  take  moderate  walking  or 
carriage  exercise  in  the  open  air,  especially  if  he  be  sent  to  a  picxsant 
pan  of  the  rountr}-,  or  to  the  sea-side,  where  he  can  at  the  same  time 
be  amused — if  he  be  ordered  the  tincture  of  the  pcrrhlonde  of  iron. 
beginning  with  ten  drops,  and  gradually  increasing  the  quantity  to  half- 
a  drachm  three  timi»  a-day,  in  infusion  of  quassia, — a  great  improve- 
ment may  lake  place  in  a  few  weeks.  The  night  sweats  cease,  the 
patient  gains  in  strength  and  increases  in  weight,  and  is  able  to 
retain  his  water  for  three  hours  or  longer,  while  the  propartion  of 
pus  formed  Is  considerably  lessened.  I  have  seen  patients  put  upOD 
this  plan  steadily  improve  for  six  months,  and  I  have  given  the  iron 
regularly  for  a  twelvemonth,  in  some  cases,  with  real  benefit  In  fact, 
it  will  often  happen,  that  a  patient  will  resume  the  remedy  him.sclf,  after 
having  given  it  up, — than  which  there  can  be  no  stronger  e*-idence  of  its 
useAdness.  It  is  true  that  many  paiienls  get  tired  of  taking  one  remedy 
for  so  long  a  time,  unless  the  improvement  is  decided  and  obvious.  It 
too  often  happens  that  by  giving  way  to  a  patient's  caprice  in  tryii^ 
this  thing  and  lliat,  valuable  time  is  lost.  The  patient  might  have 
been  relieved,  by  steady  perse^'erance  in  one  plan  in  Icki  time  than 
he  has  spent  in  tr)ing  first  one  reputed  remedy  and  then  anolho; 

*  Ati  iiiftbioa  uf  ilie  loot  of  common  couch  gnat  {tritiaim  rffw)  hu  been 
ilroncly  rccomnicndcd  by  ^ir  Henry  ThumpMiD,  nt  a  nscful  remedy  in  cues  of  ihb 
kind.  The  |iru|H»lion  {»  an  ounce  of  the  dried  rhUume  lo  a  pint  of  boiling  wtia. 
Trltictim  repeiik  linn  liccn  tncorrcclly  called  the  "comniDn  UiKlwenl,"  but  ihe  plsni 
usually  knuwn  iw  "bindweed,"  U  the  large  convulvului  with  ivbile  Aowcn  (i-iwiW- 
vmtut  lefvum).  I  cantiui  ipeik  vaj  strongly  in  favuur  uf  this  remedy  frtiui  experience, 
Iwt  Sir  II.  'riiomji^on  coiniticrt  it  of  gmi  vnluc. 
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in  the  hope  of  rcHewng,  immediately,  a  chronic  malady,  although  ii  is 
physically  impossible  that  healthy  action  can  be  restored,  except  by  a 
very  gradual  progressive  change,  which  re<|uircs  considerable  lime  for 
its  completion. 

It  is  clearly  right,  in  such  a  disease  as  this,  to  tell  a  patient  at  once 
that  he  cannot  recover  in  a  week  ;  and  it  is  wrong  to  allow  htm  to  think 
tliat,  by  any  special  remedy,  the  disease  can  be  cured  as  by  an  antidote. 
If  patients,  who  arc  utterly  ignorant  of  the  nature  of  the  malady  from 
which  they  are  sutfenng,  will  obstinately  persist  in  acting  according  to 
their  own  prejudices,  and  insist  upon  being  misled,  to  their  own 
detrimeni,  as  some  undoubtedly  will,  it  is  out  of  our  power  to  help 
thera.  All  that  can  be  said  is,  that,  if  they  had  any  real  knowledge  of 
ph>'sioI(^  and  mcdirinc,  they  wouUI  have  had  more  confidence  in  us 
than  in  an  ignoramus  who  promises  a  rapid  cure,  and  is  ignorant  of  the 
nature  of  the  disease. 

In  al!  bad  cx-^es,  more  especially  if  the  pus  is  ever  converted  into 
the  ropy  mucus-like  mass  in  the  MuMtr,  it  is  of  the  first  importance  to 
use  injections  of  wami  water.  This  is  a  very  simple  operation,  and 
affords,  even  in  extreme  cases  which  cannot  be  cured,  the  greatest 
relief.  Some  use  injections  of  dilute  nitric  acid  (one  drop  of  the 
strong  add  to  each  ounce  of  water),  htit  the  chief  benefit,  I  believe, 
arises  from  removing  the  decomposing  matter  which  irriuites  the  mucous 
membrane  and  excites  decomposition  in  the  fresh  urine  as  fast  as  it 
reaches  the  bladder,  so  that  plain  water  (warm  distilled  or  rain  water) 
answers,  in  almost  all  cases  perfectly  well  It  may  be  injected  through 
a  double  catheter,  or  through  an  ordinary  catheter,  and  drawn  off  by 
the  same  instrument  The  bladder  shyuld,  of  course,  never  be  fully 
injected,  as  distension  of  its  coats  always  docs  harm.  In  bad  cases  it 
is  necessary  to  wash  out  the  bladder  in  this  way  evcrj-  day. 

In  all  cases  in  which  the  formation  of  a  considerable  quantity  of  pus 
goes  on  in  any  part  of  the  organism  from  day  to  day,  it  is  of  the  first 
importanrc  to  pay  attention  to  the  gcncnil  state  of  the  patient's  health, 
and  experience  has  proved  that  the  remedies  which  Ao  most  good  are 
those  include4l  under  the  head  of  tonics.  In  many  cases,  too,  stimu- 
lants arc  rciiuired.  The  quantity  of  pus  varies  from  time  to  time,  and 
it  will  be  found  that  it  increase*;  if  the  blood  becomes  poor,  while  tlie 
fonnation  of  pus  diminishes  as  the  patient's  health  improves.  v\  greater 
quantity  of  material  becomes  pus  when  the  8>'»tem  is  weak  and  low, 
than  when  the  nutrition  of  the  body  is  properly  carried  on.  This  fact 
has  been  explained  in  different  ways.  It  seems  to  me  probable  that, 
when  the  blood  is  poor,  transudation  of  nutrient  matters  occurs 
more  freely  than  in  the  opposite  condirion  ;  and  it  is,  I  think,  mainly 
by  diminishing  the  tendenc>'  of  the  fluids  to  transude  that  iron,  many 
tonics,  and  alcohol,  act  favourably,    l^  grows  the  faster  the  more  freely 
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milrient  matter  is  supplied  to  it,  and  it  lives  upon  the  pabulum  which  tSi 
really  required  for  the  nutrition  of  the  healthy  tissues.     The  pu»  livej 
faster  than  any  healthy  tissue. 

Cases  of  sacculated  kidney  refjuire  perfect  rest,  nutritious  diet,  vuil 
tonics.     For  the  treatment  of  the  different  forms  t^  jMilvic  cellulitis,  I 
must  refer  to  works  upon  the  di&eases  peculiar  to  women. 

III. — ^THIRO  CLASS  OP  UftlNARV  DEPOSll'S, 

rne  or  Lithic  .(rid. — ,\mong  the  deposits  which  I  have  arrange*!  in 
a  third  das-i,  and  wliidi  arc  rharacterised  by  their  small  bulk,  by  their 
crystalline  or  granular  appearance,  as  well  as  by  their  density,  may  be 
mentioned,  in  the  first  place,  wnV  or  /if/iie  acid — a  substance  which  has 
already  been  brought  under  notice  as  a  constituent  of  healthy  urioe, 
and  of  which  the  chemical  properties  and  general  characters  were  iben 
briefly  refciTcd  to,  p.  139,  Uric  acid  forms  a  cr^-staHine  deposit,  and 
perhaps  is  more  frequently  met  with  than  any  other  form  of  urinary 
sediment,  with  the  exception  of  the  urates;  and  although  there  seems 
reason  to  believe  that,  as  chemi co-pathological  investigation  advances^ 
we  shall  no  longer  regard  the  presence  of  this,  or  indeed  of  any  other 
substance  in  the  urine,  as  evidence  of  the  existence  of  a  particular 
diathesis,  its  presence  in  many  ciscs,  especially  when  the  deposit  occurs 
very  frequently  and  in  considerable  quantity,  affords  an  indication  that 
the  chemical  changes  in  the  organism  are  more  or  less  modified. 

The  ^uiififity  of  nric  acid  in  the  urine  depends,  to  a  certain  extent, 
on  the  activity  of  tlie  skin ;  and,  as  a  general  rule,  when  there  is  pro- 
fuse cutaneous  pcrspimtion,  the  amount  of  uric  acid  in  the  urine  will  be 
found  to  diminish.  If,  on  the  other  hand,  the  function  of  the  skin  be  in 
any  way  impaired,  or  perspiration  be  impeded  by  cold,  a  considerable 
increase  in  the  quantity  of  uric  acid  will  take  place.  Marcet  found  that 
the  amount  of  uric  acid  diminished  after  severe  perspiration  ;  and  Four- 
croy  noticed  more  uric  acid  in  the  urine  of  a  man  in  winter  than  in 
summer.  Tn  this  way  may  be  cx[)Iaineil  the  presence  of  the  large 
quanlity  of  uric  acid  in  the  urine  of  persons  affected  wHih  acute  dropsy, 
or  dropsy  after  scarlatina,  and  it  seems  probable  that  the  frequency  with 
which  these  deposits  are  met  with  in  the  urine  of  persons  affected  with 
skin  diseases  (especially  eczema  and  lepra)  may  l>c  due  simply  to  the 
impaired  function  of  the  skin.  Afterincreased  muscular  exertion,  accom-  ■ 
panied  with  imperfect  respirator)*  action,  uric  acid  occurs  in  abnonnal 
quantify.  It  is  present  as  a  deijosit  in  very  many  cases  of  chorea.  It 
should,  however,  be  borne  in  mind  that  uric  acid  is  often  dissolved  in  ■ 
the  urine  as  a  urate  at  the  time  it  is  passed,  but  is  afterwards  precipitated^ 
being  pcrha|>s  separated  from  its  combination  with  soda  (urate  of  soda) 
by  the  process  of  acid  femicntatiou. 

or  itie  crr*iaUlne  wvrmn   of  lirfe  Artrt.^ — In  the  great  variet)*  o! 


VARIOUS  FORMS  OF. 
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crystalline  forms  which'  uric  acid  assumes,  it  ts  not  surpassed  by  any 
otJier  substance.  lis  true  primitive  form  is  not  easily  detennincd ;  but 
that  in  which  it  appears  most  constantly  is  the  rhumbic,  although  in 
many  insianccs  this  occurs  with  two  of  its  angles  rounded.  From  its 
salts,  however,  the  acid  may  be  separated  in  rhombic  tablets,  or  in  six- 
sided  plates,  somewhat  resembling  crystals  of  cystine,  by  the  addition 
of  acetic,  nitric,  or  hydrochloric  acid. 

The  form  of  (he  crystal  is  much  affected  by  the  strength  of  the  acid 
which  is  added.  This  subject  has  been  investigated  by  Dr.  A.  E.  Sansom 
("Transactions  of  the  Mctlic!al  Society  of  King's  College,  London, 
Winter  Session,  i85C-57,"p.  laS).     The  following  arc  llic  results  : — 


Acid  in  small  quinlily 

Ae\d  in  large  (]iiantity,  added  to  a  ttrong 
solution  of  urate  of  amnnunia 

Acid  ^nong ;  amorphous  iiral«  itulf 
used      ...        .,k      'um        ■•        ... 


Cryslah   rqi^ular ;   m<Mlj    tables    and 

sqturcf ;  Inicnge*. 
Large  and  long  ta.blM,  with  very  doo- 

gated  lozenges. 

Adculnr  prigms  most  frequent. 


The  various  fbims  which  the  siibstancc  assumes  in  urine  may  often 
be  traced,  by  intermediaie  stages,  from  one  into  the  other;  but  the 
conditions  which  determine  the  dianges  have  not  yet  been  satisfactorily 
explained.  Doubcles.-;  the  length  of  time  occupied  in  the  formation  of 
the  cryistat  and  the  extractive  matters  pte^ent  have  much  influence  in 
determining  its  fomi;  for  not  unfrequently  one  crystal  is  observed  to 
acquire  entirely  different  characters  if  it  be  allowed  to  remain  for  a 
longer  period  immersed  in  the  urine.  Some  of  the  commonest  forms 
met  with  are  represented  in  pis.  XXIV,  XXV,  XXVI,  XXVII,  figs.  133, 
143  to  147,  148,  and  154.  The  moat  important  crystalline  forms,  besides 
the  rhombic,  are  the  rectangiilar  iiuadrilalcral  prisms  with  terminal 
planes,  pi.  XXX,  fig.  164,  and  the  dumb-bell  crystal,  pi.  XXVITI, 
fig.  157.  All  other  forms  appear  to  be  some  modification  of  these  three. 
The  dumb-bell  form  of  crjstals  is  occasionally  met  witli  in  deposits; 
but  it  may  often  be  readily  obtained  by  the  addition  of  an  acid  to  urine. 
These  crystals  must  not  be  mistaken  for  dumb-bells  of  oxalate  of  lime, 
from  which  they  may  be  distinguished  by  their  large  size  and  darker 
colour,  and  by  their  being  readily  soluble  in  alkalies.  Pure  unc  acid 
oflen  crystallises  in  micaceous  plates.  Uric  acid  deposited  in  iirine  can 
generally  be  distinguished  by  its  colour  from  other  crj-stalline  deposits, 
although  two  or  three  instances  have  come  under  my  notice  in  which 
the  crystals  were  found  lo  be  perfectly  colourless,  pi.  XXVIIJ,  fig,  153. 

In  the  accompanying  plates  as  many  as  thirty-six  different  forms  of 
uric  acid  are  represented,  but  were  the  number  greatly  increased  the 
practitioner  who  made  frequent  examinations  of  the  urine  would,  from 
time  to  time,  meet  with  crystals  not  exactly  resembling  any  of  my  figures. 
I  think,  however,  that  anyone  Cuniliar  with  the  representations  here 
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given,  and  with  Ihe  most  common,  forms  as  actually  seen  in  the  inicny 
scope,  wouM  be  able  to  recognise  without  difficulty  any  forms  of  uric 
acid  which  he  is  ]ike]y  to  meet  with.* 

Uric  acid  is  sometimes  deposited  v«y  rapidly,  when  it  fonns  a  thin 
glistening  film,  in  which  no  indication  of  crystalline  form  can  be 
detected.  A  film  of  this  kind  was  hrotight  to  me  some  time  since  by 
Dr.  Chambers.  After  the  lapse  of  a  day  or  two.  howo'er,  vrell-marked 
crystals  made  their  appearance.  Some  of  these  films  are  composed  of 
layers  of  small  crystals,  closely  matted  together,  pi.  XXIX,  fig.  163. 
After  the  lapse  of  a  short  lime,  the  larger  crystals  grow,  while  the 
smaller  ones  disappear;  so  that  at  length  a  number  of  large  well- 
defined  rrj'staSs  are  produced. 

A  deposit  of  uric  acid  sometimes  resembles  amorphous  urate,  and 
even  under  very  high  powers  of  the  microscope  nothing  bnt  minute 
granules  cnn  be  detected,  even  for  some  hours  after  the  urine  has  beea 
passed.  This  deposit  is  not  soluble  in  boiling  water,  and  in  the  course 
of  from  24  to  48  hours  the  granules  will  be  found  to  have  increased  coosi- 
dciably  in  size,  while  many  exhibit  well-defined  ctystallinc  form.  Set  p.  323. 

Teau  fnr  Vric  Acid. —  When  we  are  in  doubt  as  to  the  nature  of  A 
deposit  suspected  to  consist  of  uric  acid,  we  may  examine  it  as  follows. 
If  it  consist  of  uric  add,  it  will  be  insoluble  in  hot  water,  but  soluble 
in  alkalies,  potash,  soda,  and  ammonia. 

t.  A  portion  of  the  deposit  is  to  be  dissolved  in  a  drop  of 'potash. 
The  alkaline  solution  is  then  to  be  treated  with  excess  of  acetic  add. 
After  the  lapse  of  a  few  hours,  crystals  of  uric  acid  will  be  formed, 
which  must  be  subjected  to  microscopic  examination. 

2.  A  sedimenl,  suspected  to  be  composed  of  uric  acid  or  a  orate 
may  be  placed  upon  a  glass  slide,  and  treated  with  a  drop  of  strong 
nitric  acid.  After  evaporation  to  drj-ness  at  a  gentle  heat,  the  slide  is 
to  be  exposed  to  the  vapour  of  ammonia,  or  a  drop  of  ammonia  may 
be  added  to  the  dry  residue.  A  beautiful  violet  colour,  owing  to  the 
formation  of  miircxiilc,  proves  the  presence  of  uric  acid  or  a  urate. 

W  the  cunlftal  Importance  or  litie  Arid. — This  substance  exists  in 
the  blood,  in  combination  with  a  base,  as  an  alkaline  or  earthy  xatxx, 
which  is  comparatively  soluble.  The  soluble  urate  may  be  decomposed  ; 
I,  when  it  arrives  in  the  uriniferous  tubes;  a,  subseciuently,  when  the 
urine  reaches  the  bladder;  or,  3,  the  acid  may  not  be  set  free  until 
some  time  after  the  urine  has  been  passed. 

In  the  first  case,  the  acid  may  accumulate  and  block  up  the  tubes, 
see  pi.  Vir,  fig.  30,  fipp.  p.  ry,  or  perhaps  form  a  small  concretion. 
I  have  shown  that  oxalate  of  lime  usually  forms  the  nucleus  of  these 
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*  1  should  c%l«em  it  a  favojr  if  Uiom  who  may  meet  wilh  «p«cimrn«  of  uric  tod 
iliffering  dcviiledl/  triNn  aii  toy  figure*,  will  kindly  roivmrd  me  »  tpccuucn  or  a 
dnwing. 


TREATMENT  OF   L'RIC  DEPOSITS. 


uric  acid  calculi  whidi  arc  so  common.  In  the  sccon<I  case,  if  a  small 
concretion  of  any  kind  e\isl  in  tlie  bLuider,  uric  acid  may  be  de|JOsitcd 
around  it,  and  a  unc  acid  calculus  become  rapidly  formed.  The  depo- 
sition of  uric  acid  after  the  urine  has  been  passed  is  often  merely 
accidental,  and  depends,  actordhiy  to  Scherer,  upon  the  decomposition 
of  the  urates  by  a  form  of  acid  fermentation.  The  acid  ciyslalliscs 
sometimes  very  soon  after  the  urine  has  been  voided,  sometimes  not  for 
some  days  afterwards.  I  have  before  alluded  to  the  imiwrlance  of  not 
re(;ardiog  the  dtpotUion  of  uric  acid  crystals  as  in  all  coses  depending 
upon  cxass  of  the  acid  in  (lie  urine.  There  may  actually  be  less  uric 
add  than  is  present  in  health,  alUiough  it  may  be  deposited  entirely  in 
an  insoluble  form. 

I  may  state  generally,  that  we  are  likely  to  meet  with  this  deposit 
where  a  liberal  meat  diet  is  indulged  in  by  those  who  take  very  little 
exercise,  and  in  the  urine  of  people  who  lead  very  sedentarj-  lives  it  is 
not  uncommon.  In  various  gouty  affections  it  is  vcrj'  frequently  observed. 
In  diseases  of  the  liver  it  is  especially  common,  and  temporary  conges- 
tion of  that  organ  seems  in  many  cases  to  occasion  the  formation  of  much 
uric  acid.  la  chronic  diseases  of  the  respiratory  organs  wc  often  meet 
with  uric  acid  and  urates  in  the  urine.  It  is  common  in  emphysema  of 
the  lungs  and  in  chronic  bronchitis.  In  pneumonia  and  rheumatic  fever 
it  is  often  found  It  is  seldom  absent  from  the  urine  in  chorea,  and 
very  often  exists  in  various  forms  of  skin  disease  tind  in  cases  of  scute 

■inflammation  of  the  kidney.  It  is  occasionally  met  with  in  diabetes. 
'  There  are  many  cases  in  which  the  tendency  to  deposits  kX  uric  acid 
ts  not  very  easily  explained.  Some  children  arc  very  liable  to  suffer 
from  these  deposits,  and  their  appearance  is  accompanied  by  frequent 
desire  to  pass  urine.  In  cases  where  this  state  of  urine  is  very  frequent 
it  IS  nccessar)-  for  the  pmttiuoner  to  interfere. 

••  tli«  TrcaUttvnt  vf  CMea  la  wKlch  Vrtc  AcM  l«  Dcpo«ll«d  In  the 
Dria& — Occasionally  we  meet  with  patients  who  appear  generally  in 
good  health,  but  who  complain  of  getting  thin,  although  they  live,  well, 
in  many  instances  perhaps  too  well,  and  suffer  from  an  almost  constant 
deposition  of  uric  acid.  It  is  very  difficult  to  explain  this  symptom  in 
every  case  in  which  it  occurs;  but  I  feel  sure  that  many  of  these  per- 
ions  overtax  their  digestive  org.-u)$,  .ind  are  in  the  habit  of  eating  too 
miKh.  They  think  that  the  only  way  to  gain  Qesh  is  to  consume  a  large 
quantity  of  food ;  and,  in  consequence  of  too  much  work  being  thrown 
Upon  their  digestive  organs,  especially  the  liver,  a^i^imllation  is  cot  pro- 
perly carried  on,  and  a  quantity  of  material  is  formed  which  is  unfitted 
for  the  wants  of  the  organism,  and  is  perhaps  got  rid  of  in  tlic  sute  of 
urea,  uric  acid,  and  urates.  By  cutting  off  a  certain  part  of  the  supply, 
their  anxiety  as  to  the  gravel  is  soon  relieved,  and  at  the  same  time,  to 
their  surprise,  they  gain  strength  and  increase  in  wei^t. 
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I  havt  s«n  instances  of  iinV  acid  deposits  o<:curring  in  adults,  in 
which  ordinar)'  remedies  appeared  to  exert  no  effect  The  urine  of  a 
patient  suffering  from  emphysema  of  the  lungs  always  contained  a  large 
quantity;  and  it  appeared  while  she  was  taking  considerable  doses  of 
alkalies,  and  also  when  she  was  put  upon  mineral  acids.  The  connec- 
tion between  deposits  of  uric  acid  and  gout  has  been  referred  to  in 
p.  196. 

The  great  objection  of  employing  the  term  "  uric  acid  diathesis  "  ha» 
been  already  allinled  to,  p.  177;  and  inp.  196, 1  have  referred  to  the  general 
principles  by  which  we  should  be  guided  in  the  treatment  of  cases  in 
which  an  excess  of  uric  acid  is  eliminated  in  the  urine.  The  occasional 
deposition  of  uric  acid  crystals  from  the  nrinc  requires  no  medical  treat- 
ment, or  at  most  a  dose  of  bicarbonate  of  potash  after  meals  or  the  last 
thing  at  night.  In  some  cases  in  which  tliese  deposits  are  frequent,  and 
in  people  of  a  gouty  tcnilcncy,  small  doses  of  hydrochloric  acid  with 
pepsin  be/cjre  meals,  and  twenty  grains  of  bicarbonnte  of  potash 
in  half  a  tumbler  of  water  after  meals,  is  a  plan  which  anstvers 
admirably. 

Xanthine    (c„>H|1ViO)    or    Trie    or    Xanlblc    Oxide    is  a    SubstancC 

closely  resembling  uric  acid  in  many  of  its  characters.  It  is  very  rarely 
met  with  in  urine.  It  was  described  first  by  Marret,  and  has  since  been 
detected  in  the  blood,  and  also  in  the  spleen,  muscles,  liver,  and  brain. 
It  is  rarely  met  with  in  the  cr>-sialltne  form,  but  Bencc  Jones  reports  the 
case  of  a  boy,  aged  9J  years,  suffering  from  a  feverish  attack,  in  whose 
urine  xanthine  crystallised  in  lozenge-shaped  crystals,  which  were  first 
mistaken  for  uric  acid.  ("Journal  of  the  Chemical  Society,"  1S&2.)  The 
crystals  were  dissolved  when  the  urine  was  boiled,  and  were  found  to  be 
soluble  in  water,  nitric  and  hydrochloric  acids,  and  in  alkalies.  Douglas 
Maclagan  also  reports  a  case  in  which  xanthine  occurred  in  a  urinary 
deposit  Xanthine  is  probably  a  common  constituent  of  urine,  but 
exists  in  very  small  quantity.  A  rare  form  of  calculus  is  entirely  com- 
posed of  it  Xanthine  is  stated  by  Dr.  John  Da*^  to  be  the  principal 
constituent  of  the  urine  of  spiders  and  scoqjions. 

Dr.  G.  Durr,  after  bathing  in  natural  sulphuretted  waters  foum)  xxd* 
thine  in  his  urine,  and  also  in  the  urine  of  a  patient  who  had  had  strong 
sulphur  ointment  nibbctl  into  his  skin,  but  not  after  taking  milk  of 
sulphur  into  his  stomach.  In  order  to  detect  xanthine  in  the  uiine^  ■ 
the  fluid  is  prccipitalcd  with  caustic  bar)'ta,  the  filtrate  is  carefully 
nenlntlised,  and  [hen  a  solution  of  corrosive  sublimate  added ;  a 
•white  floccuteni  precipitite  shows  the  presence  of  xanthine.  ■ 

oudaie  «r  Lime  was  first  shon-n  to  be  a  common  urinary  deposit 
by  the  late  Dr.  Golding  Bird.  It  is  seldom  deposited  in  quantity  suffi- 
cient to  be  recognised  by  the  unaidtrd  eye.  or  to  be  subjected  to  chemical 
examination.    This  salt  crystalliiies  in  well-defined  octahedra,  having 
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tme  axis  much  shorter  than  the  two  others.  The  crystals  vary  much  In 
size,  and  two  or  three  forms  have  been  described  by  authur$,  but  some 
of  these  different  appearances  are  due  only  to  the  positiou  in  which  the 
cr)-stals  were  \newed,  as  may  be  readily  proved  if  a  lilllc  glass  model  be 
constructed.  The  flattened  octahedron  is  obviously  the  most  common 
appearance,  because  the  crystal  lies  most  easily  on  one  of  its  faces. 
H  however,  it  be  turned  with  one  of  its  long  axes  towards  the 
observer,  while  the  other  is  held  upright,  the  short  axis  will  necessarily 
be  transvcrac,  and  the  crystal  will  appear  as  a  long  and  a  veiy  acute 
octahedron,  pi.  XXXi,  fig.  172,/  If  now  one  of  tlic  lines  formed  by 
the  meeting  of  two  opposite  faces  be  turned  towards  the  observer,  there 
will  still  be  the  appearance  of  an  acute  octahedron;  but  it  will  be  less 

^Acute  than  before,  and  no  traasverse  line  in  the  centre  can  be  made 
It  Upon  keeping  the  same  line  towards  the  eye,  and  by  carefully 
turning  the  crystal,  so  that  the  two  opposite  faces  arc  made  quite  parallel 
to  each  other,  the  appearance  as  of  a  long-shaped  four-sided  crystal  will 
be  produced.  The  different  appearances  produced  by  viewing  the 
same  crystal  in  different  positions  are  rc|»rescnlcd  in  pi.  XXXI,  fig.  172. 
a,  b,  e,  d,  e,/,  g,  h.  Crysuls  in  all  these  different  pcwilions,  appearing 
as  different  forms  are  commonly  met  with  in  the  examination  of  urinary 
deposits,  and  may  alwaj-s  be  obtained  by  moimtiog  oxalate  of  Ume 
crjrstals  in  glycerine  jelly. 

■  In  pL  XXXI,  fig.  169,  are  represented  octahedra  in  various 
■positions,  as  well  as  dumb-bells,  and  circular  and  oval  crystals  of  oxalate 
of  lime,  with  two  cells  of  bladder  epithelium,  deposited  from  the 
urine  of  a  patient  suffering  from  a  tense  state  of  the  skin  of  the 
wrists  and  arms,  a  condition  which  is  sometimes  termed  "  hide- 
bound." 

Many  observers  have  figured  the  crystals  of  oxalate  of  Ume  incorrectly. 
Dr.  Golding  Bird  considered  that  they  belonged  to  the  cubic  system.  Dr. 
Prout,  however,  had  pr^viou^ly  given  a  figure  of  oxalate  of  lime  which 
clearly  showi*  that  he  was  aware  of  the  exact  form  of  the  crystal.  Pris- 
matic crystals  of  oxalate  of  lime  occur  in  some  plants,  and  they  have 
been  observed  by  Pcneke  in  urine.  I  found  that  some  preparations  of 
ordiruuy  oxalate  of  lime,  whit:li  had  been  kept  for  some  years  in  preser- 
vative fluid,  underwent  a  change  in  form,  and  were  at  length  entirely 
replaced  by  beauriful  prisms.  Fig.  171,  pi.  XXXI,  represents  a  rate 
form  of  crj-sul.  1'he  extrciuities  resemble  the  two  faces  of  an  ordinary 
octahedron,  but  they  are  separated  by  an  intervening  ij[uadriLateral  pris- 
matic portion. 

Oxalate  of  lime  my  be  obtamed  in  its  usual  octahedral  form  from 
its  solution  in  hjdrodiloric  add  ;  and  Ncubaucr  states,  that  firom  a  solu- 
tion in  phosphoric  acid,  crystals  may  be  separated  by  neutralising  the 
iscid  by  soda  or  potash. 
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Dr.  Thudichum  has  carefully  examined  the  cry-stals  of  oxalate  of 
lime  obtained  in  diflfcrcnt  ways,  and  he  brings  all  the  different  fonns  be 
has  observed  under  the  following  heads :  quadrate  alah&iron,  cratsal 
octahairon,  quadraiu  o£iah(dron  and  prism  combined  ;  crossed  pritmt ; 
triple  treim,  v,'\\h  tropia  ;  modifications  of  f*i3jjf</ (jrfaj^caVo ;  contortioitt 
and  anomalies,  including  dumb-bells.  He  ulso  shows,  coolnry  to 
previous  statements,  that  the  salt  actually  possesses  a  polarising  power, 
as  should  be  the  case  if  it  belongs  to  the  quadratic  system.  Thish, 
however,  difficult  to  demonstrate,  and  can  only  be  brought  out  fully  by 
reflecting  a  ray  of  sunlight  through  the  crystal.  I  had  longago  examined 
crystals  by  the  polariscope  which  had  been  mounted  in  Canada  balsam, 
and  had  nolircd  that  they  were  often  slightly  illuminatcil  when  the  field 
was  dark.  Although  I  had  figured  the  form  of  the  cr>'stals  correctly,  I 
must  confess  that  I  was  too  ready  to  agree  with  tJie  statements  made  by 
others  as  to  the  system  to  which  this  crystal  belonged.  Id  this  nutter 
Dr.  Thudichum  has  corrected  nic ;  and  after  a  re-examination  of  the 
question,  I  can  thoroughly  confirm  Dr.  Tbudichijm's  statcmenl,  that  the 
octahedra,  mounted  in  Canada  balsam,  do  polarise  even  with  a  good 
artificial  light ;  and  therefore  no  argument  in  favour  of  Ac  view  thai 
the  dumb-bell  crystals  are  composed  ofoxaluratc,  and  not  of  oxalate  of 
lime,  can  be  ba£ed  on  the  conclusion  that  tlie  octahedra  do  not  polarise. 

Dr.  George  W.  Balfour  recomnmends  that  the  crystals  be  mounted  in 
viscid  glycerine  when  it  is  desired  to  examine  ihcm  under  the  influence 
of  polarised  light,  as  this  medium  supports  them  in  any  position  required. 
Set  "Medical  Press  and  Circular,"  April.  1866. 

Duinb.t»etl  cnvtaii  of  OuU«i«  of  Umc. — Oxalate  of  lime,  however, 
occurs  more  rarely  ccrtninly,  but  still  not  uncommonly,  in  another  very 
interesting  form,  which  was  also  first  pointed  out  by  Dr.  Colding  Bird. 
From  their  resemblance  to  dumb-bells,  these  bodies  are  known  as 
the  dumb-bell  crystals  of  oxalate  of  lime.  Dr.  Golding  Bird  thought 
that  they  were  composed  of  oxaluratc,  and  not  of  oxalate  of  lime ;  but 
the  following  points,  in  addition  to  what  has  been  stated  above,  reader 
this  roost  improbable. 

I.  Octahedra,  in  all  the  cases  I  Iiave  observed,  were  deposited  from 
the  specimen  of  urine  in  whicli  the  dumb-bells  were  found,  and  int-aii- 
ably  precede  and  follow  the  appearance  of  the  dumb-bcH  crystals, 

a.  Minute  calculi  are  often  composed  of  dumb-bells,  as  may  be 
shown  by  micro,ifopical  examination ;  and  these  calculi  have  been 
proved  by  analysis  to  consist  of  oxilate  of  lirae. 

Organic  matter  exists  in  every  part  of  the  dumb-belL  By  the  pro- 
longed action  of  acetic  acid  the  crystalline  material  may  be  rUisoIvcd 
out,  leaving  this  organic  mutter.  Mr.  Kaincy  has  shown  that  the 
presence  of  viscid  organic  matter  prevents  crj'stattine  substances  firom 
assuming  their  usual  form,  atid  causes  the  crystalline  material  to  be 
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in  Ihc  spherical  or  dunib-bcll  form,  Now  whcii  ihe  cr>'slalline 
ttMtter  is  dissolved  out,  the  organic  bnsis  remains,  and  its  sharp  outline 
looks  like  that  of  a  cell-wall,  pi.  XXXI,  fig.  175,^10  u.  The  appearance 
of  a  cell-wall  may  he  observed,  if  the  earthy  salt  from  the  spherical  and 
dumb-bell  crystals  of  carbonate  of  lime  in  horsc:i'  urine  be  dissolved 
out  by  an  acid.  The  same  point  may  be  demonstrated  upon  a  larger 
scale  hy  treating  the  small  renal  phosphatic  calculi,  sometimes  found 
in  the  kidney  in  considerable  number,  or  the  well-known  prostatic 
calculi,  with  dilute  acid.  In  all  these  cases  the  outline  of  the  trans- 
parent matrix  may  lead  the  observer  to  conclude  erroneously  that  he 
sees  a  hollow  transparent  membrane  or  cell.  A  spherical  mass  of  jelly 
or  any  other  transparent  solid  substance  would  exhibit  a  similar  well- 
defined  outline.  This  shaq}  line  has  been  accepted  as  evidence  of 
a  cell-wall  in  innumerable  cases  where  no  such  structure  really 
exists. 

Some  persons  have  stated  that  these  dumb-bell  crystals  of  oxalate 
of  lime  were  composed  of  uric  acid — a  mistake  for  which  it  is  very 
difficult  to  account,  since,  in  their  optical  characters  and  chemical  pro- 
perties, these  cr>'sials  diflfer  very  widely.  The  uric  acid  dumb>bell  is 
instintly  dissolved  by  dilute  potash,  and,  by  the  addition  of  excess  <^ 
acetic  acid,  rhombic  crystals  will  be  thrown  down ;  while  the  dumb- 
bell of  oxalate  of  lime  is  insoluble  in  a  strong  boiling  solution  of  potash. 

■  Besides  the  dumb-bell,  it  is  common  to  meet  with  a  number  of  closely 
allied  forms,  among  which  may  be  mentiunal  circular  and  oval  cr)'s- 
Uls,  pi.  XXXI,  fig.  173,*,*,  e,if,f,/,s,  ^-  liv  several  of  the  cases  which 
have  fallen  under  my  notice,  the  true  and  perfectly  shaped  dumb-bell 
was  preceded  by  circular  and  oval  crystals ;  and  these  also  again  appeared 
after  true  dumb-bells  could  no  longer  be  detected  in  the  urine.  These 
crystals  often  disappear  the  day  after  multitudes  have  been  found  ;  and 
generally  they  are  only  noticed  for  a  few  consecutive  days — a  circum- 
stance which  may  perhaps  account  for  the  comparatively  few  instances 
in  which  these  crystils  have  been  noticed.  Two  or  three  oval  crystals 
are  seen  in  p!.  XXXI,  fig.  169. 

I  or  tbc  rumKitaa  of  the  Bunb-beii  ctrstau. — II  is  wcU  known 
thai  llie  cctahedra  of  oxalate  of  lime  are  commonly  deposited  in  tlic 
urine  after  it  has  lefl  the  organism ;  and  if  urine  which  contains  very 
minute  crystals  be  allowed  to  stand  for  a  few  days,  these  may  often  be 
observed  to  increase  in  size,  until  at  length  tlicy  became  very  large, 
while  at  Ihe  same  time  a  number  of  new  ones  make  their  appearance. 
On  the  other  hand,  dumb-bell  cr>'8tals  arc  present  in  the  urine  when  it 
is  passed,  and  they  do  not  increase  in  size  or  number  if  allowed  to 
remain  in  it.  These  dumb-bell  cr>-slals  are  formed  in  the  renal  tubes. 
I  have  found  them  entangled  in  casts  in  the  urine  of  a  cholera  patient 
pas.sed  after  eighteen  hours  complete  suppression  during  the  stage  ot 
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collapse.  The  specimen  of  urine  in  which  these  casts  were  found  was 
very  acid,  of  a  dark  colour,  and  specific  gravity  1.024.  It  contained  i>o 
albumen.  The  following  report  was  made  at  the  time  of  examination. 
"  Deposit  very  slighi,  consisiing  of  transparent,  smooth,  and  hyaloid 
casts,  for  the  most  part  homogeneous,  but  in  a  very  few  of  them  a  small 
qiuntity  of  granular  matter  was  observed.  In  others,  dumb-bet),  oval, 
and  globujar  crystals  of  oxalate  of  lime  were  noticed.  The  dumb-bell 
cr)'stals  were  seen  only  in  the  casts,  but  many  octahedra  were  observed 
in  the  surrounding  fluid,"  pi.  XXXIII,  fig.  181. 

I  have  seen  many  timas  a  number  of  dumb-bells  impacted  io  Ote 
tubes  of  the  kidney,  especially  in  the  pyramids.  Indeed,  if  thin  sections 
of  this  portion  of  human  kidneys  be  made,  these  dumb-bdl  crystals  will 
be  observed  not  unfrcquenUy.  Often  several  may  be  seen  in  the  wide 
jwrtiun  of  the  tube,  near  to  the  point  where  it  opens  upon  the  sarface  of 
the  mamilla. 

It  is  probable  that  when  octaAiJra/  crystals  appear  to  be  in  casts, 
they  were  really  deposited  upon  the  surface  or  in  the  substance  of  the 
cast,  some  time  after  the  urine  hat!  left  the  bladder. 

Of  the  Vundlllona  under  whlcb   Dumb-bell  CiT«t>l>  occur- — T  have 
met  with  a  great  many  specimens  of  urine  containing  dumb-bells,  but 
have  been  unable  to  associate  the  appearance  of  these  ciystjils  with 
any  i*articular  morbid  condition.     It  may  be  interesting  to  refer  to  a 
few  of  the  cases  which  occurred  in  the  hospital   some  years  ago. 
During  six  months,  I  met  with  ten  or  eleven  instances,  in  which  these 
peculiar    crysuUs   were    present,  out    of   about    four  hundred  coses 
in   which   the   urioary  deposit  was    examined ;  but  I  have   not  ob- 
served  that   the  urine  containing  them   po^tsessed  any  cluractcrf  by    _ 
which  wc  might  be  led  to  suspect  their  presence,  before  resorting  to  m 
microsco]iic.-iI  examination  ;  and,  from  my  own  observations,  it  does  not 
appear  that  the  dumb-bells  are  connected  with  any  peculiar  fonn  of 
disease,  or  with  any  panioihr  diathesis.     They  occur  usually  mixed  fl 
with  the  ordinary  octahedra  of  the  oxalate,  but  I  have  found  them  alone ; 
frequently  ihey  are  accompanied  by  urate  of  soda  and  ammonia  and 
crystals  of  uric  acid,  and  often  by  both.    Out  of  tea  cases  in  which  ■ 
Uiey  were  present,  eight  were  men,  and  the  remaining  two  were  women, 
above  the  age  of  ai.     Of  these  ten  cases,  nine  occurred  between  the 
months  of  September  and  January,  and  one  in  April ;  but  this  may  be  ■ 
accounted  for  by  the  fact,  that  during  the  winter  I  have  always  made  a 
much  greater  number  of  microscopical  examinations  than  during  the 
summer  months.     The  crystals  were  present  tn — 
One  case  of  chorex 
Two  cases  of  cholera. 
One  case  of  chronic  rheumatism. 
One  case  of  contraction  of  the  skin  of  the  neck  and  upper  extrenu- 
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tiei,  Ihe  condition  to  which  the  term  "hide-bound"  has  been 

Iapphcd. 
One  case  of  boils,  occurring  in  \'arious  parts  of  the  body. 
One  case  of  paraplegia,  depending  upon  diseased  vertebrse. 
One  case  of  attempted  poisoning  by  taking  half  an  ounce  of  oxalic  flcid. 
One  case  of  eczema. 
One  case  of  epilepsy. 
Out  of  lliesc  ten  cases,  in  which  the  duinb-beU  forms  of  crj-stal  were 
,     iment,  it  will  be  obsen-ed  tliat  only  two  instances  occurred  in  which 
they  Were  found  in  the  urine  of  patients  afflicted  with  a  similar  disorder. 
The  others  differ  so  entirely  from  one  another,  that  it  cannot  be  supposed 
that  this  curious  form  of  crystal  is  in  any  way  dependent  upon  the  nature 
of  the  malady.     We  arc  rather  led  to  conclude  that  these  crystals  result 
from  certain  conditions  unconnected  with  anypartiailar  morbid  state.  The 
dumb-bell  crystals  often  occur  in  the  urine  of  persons  not  suffering  from 
any  special  disorder  .it  all,  who  consider  themselves  in  good  health  ;  but 
generally  there  is  languor  and  loss  orajtjietite,  with  uneasiness  after  eating, 
and  the  individual,  without  suffering  from  any  definite  ailment,  comiilains 
of  not  being  quite  well.     Dumb-bells  arc  often  met  with  in  the  urine  of 
persons  who  uikc  little  exercise,  and  indulge  in  nth  diet,  willi  too  little 
water.     The  concentration  of  the  fluids,  and  imperfect  oxidation,  will 
full  account  for  the  formation  of  these  crystals  in  cases  of  cholera  ;  and 
it  is  probable  that  similar  conditions  are  present  to  a  less  extent,  and 
due  to  a  different  cause  in  other  cases  in  which  tlumb-bcll  crystals  have 
been  detected. 

Sometimes  several  dumb-bells  adhere  together,  forming  an  irregu- 
larly shaped  mass,  which  gradually  Ijccomes  smooth  by  the  deposition 
of  the  same  material  in  the  interstices,  until  a  small,  nearly  spherical  or 
Hpval  body  is  formed.  &?  pi.  XXXIII,  figs.  182,  i86,  In  other  cases  it 
Trotild  appear  that  one  or  two  crystals  grow  at  the  expense  of  the  rest, 
and  fl  perfectly  uniform  0V.-1I  crj-stal,  composed  of  course  of  numerous 
acicular  crj-stals,  radiating  from  a  common  centre,  results.  Thus  the 
dumb-betl  cr)'stal  becomes  the  nucleus  of  a  small  calculus,  and  it  is 
easy  to  see  how  this  may  increase  in  nxze  by  the  deposition  of  new 
matter  externally — at  first,  while  it  remains  in  the  straight  portion  of  the 
urinifcrous  tube,  or  in  that  system  of  irregularly  shaped  caviries  at  the 
apex  of  llie  mamilla,  formed  by  the  convergence  of  several  uf  the  large 
tubes ;  then  in  the  pelvis  of  the  kidney  or  ureter ;  and  lastly  in  the 
,^  bladder  itself.     S€f  Calculi,  p.  403. 

1^1       Ckrmlcml  C  sin  p»  all  Ion  of  lliv    Bumb.brll   CrjnatKlii. — The  chemical 

^^bpn^osition  of  these  cr)-stal$  hns  long  been  a  matter  nf  dispute  among 

^^Btanists,  but  it  may  now  be  regarded  as  nearty  certain  that  they  consist 

of  oxalate  of  lime  ;  for  since  it  has  been  shown  that  the  dumb-bell  may 

gradually  grow  into  a  small  calculus,  and  that  the  latter  is  certainly  com- 
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posed  of  oxalate  of  lime,  we  are  justified  in  inferring  that  the  dumb-bell 
or  mifroscojiitca.\cv\\i%  has  the  ?.am»i  chemioil  composition.  No  diderenCtf 
in  chemicnl  character,  refractive  power,  or  in  the  action  of  polarised 
light,  tan  be  detected  between  the  minute  dumb-bell  or  oval  ci^'stals, 
and  the  aggregations  o(  dunib-beils  which  are  from  lime  to  time  met  with, 
and  which  are  really  microscopic  calculi.  There  cannot,  in  (act,  be  the 
slightest  doubt  of  these  being  the  same  things  at  a  different  atagc  of  for- 
mation. Nor  can  there  be  any  question  of  the  latter  being,  in  their  turn, 
an  early  condition  of  the  small  renal  oxalate  of  lime  calculi  The  nucletis 
of  a  uric  acid  rcna!  calculus  almost  always  consists  of  oxalate  of  lime. 

DepiMiis  MMK-uird  with  oxsUtr  irf  lAmv. — Oxalate  of  Hmc  is  often 
found  associated  with  other  deposiw,  particularly  with  urate  of  soda,  in 
which  case  the  minute  crystals  of  oxalate  are  easily  passed  over  amidst 
the  ainori>hous  deposit  The  peculiar  form  of  crystals  of  earthy  jihos- 
phate,  described  in  p.  357,  are  usually  found  in  urine  from  wluch  oxalate 
of  lime  is  also  deposited. 

Crystals  of  oxalate  of  lime  are  so  minute  that,  without  caie,  they  may 
be  readily  passed  over  in  a  micruscopical  examination ;  and  very  fre- 
quently the  only  appearance  obi>ervcd  in  the  microscojK:  is  the  presence 
of  dusters  composed  of  minute  cubical  or  square-shaped  crystals,  which 
appear  almost  opaque,  pi.  XXXII,  fig.  778.  Indeed,  such  clusters  of 
oxalate  of  lime  crystals  may  be  easily  mistaken  for  urate  of  soda,  firom 
which,  however,  they  may  be  distinguished  by  the  fact  of  their  not  being 
dissolved  upon  warming  the  slide,  and  by  their  insolubility  in  potatth 
and  acetic  acid.  Crystals  of  this  character  are  often  found  adhering 
closely  to  hairs  and  other  substances.  Deposits  of  oxalate  of  lime  and 
uric  acid  are  represented  in  pL  XXIV,  fig.  133,  and  pL  XXJX,  6g. 
160,  and  of  oxalate  of  lime  and  phosphate,  pi.  XXI,  fig.  115,  and 
pi.  XXXII.  fig.  i;S. 

or  thr  Eiianilnallon  of  Dcposlta  of  Oxalate  of  Llnw  by  tbc  3U- 
croMope,  and  of  ihrlr  Cbcmlral  Cbanirt^rt. — The  larger  crystals  are 
readily  recognised  by  their  inicroscfjpical  characters ;  and  the  only 
things  I  have  known  mismken  for  them  are  crystals  of  triple  phosphate, 
as  1  mentioned  when  speaking  of  the  phosphatic  deposits,  p.  ^55, 
pL  XXXII,  fig.  180.  If,  however,  there  be  any  difficulty,  a  drop  of 
acetic  acid  will  soon  set  the  question  at  rest 

Oxalate  of  lime  deposits  seldom  sink  to  the  bottom  of  the  i-essd  in 
which  the  urine  is  placed,  but  seem  to  be  buoyed  up  by  the  slight 
mucous  deposit  present.  \Vhen,  therefore,  a  drop  of  urine  is  taken  for 
examination,  there  is  no  necessity  for  taking  it  from  the  vcr>-  bottom  of 
the  vessel ;  indeed  Llie  stratum  of  Quid  slightly  above  this  point  is  often 
richer  in  crystals. 

Oxalate  of  lime  seldom  occurs  in  urine  in  sufficient  quantity  for  che- 
mical examinattou.     If  oxalate  of  lime  be  burnt  In  a  platinum  capsul^ 
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and  the  carbonised  residue  be  cxposwJ  for  some  time  to  the  dull  red 
heat  of  a  spirit  lamp  or  other  flame,  a  while  deposit  will  remain,  which 
will  he  found  to  be  insoUible  in  water,  but  it  M-ill  be  dissolved  in  acetic 
acid  with  copious  effcrvesccnre,  showing  that,  by  the  process  erf  combus- 
tion, Che  oxalate  has  been  converted  into  rarponate.  If,  howe%'er,  the 
carbonate  has  been  exposed  to  a  bright  red  heal,  there  will  be  danger  of 
its  partial  or  complete  conversion  into  lime,  in  which  latter  case  no  effer- 
vescence will  occur  upon  the  addition  of  an  acid.  In  the  acetic  acid 
solution,  the  presence  of  lime  may  be  detected  upon  the  addition  of 
oxalate  of  ammonia,  oxalate  of  lime  being  quite  insoluble  in  acetic 
acid. 

or  oxalate  of  VUme  In  a  rilnlral  PalaC  or  View. — There  is  still 
much  difference  of  opinion  among  practitioners  as  to  die  clinical  ini' 
portancc  of  oxalate  of  lime.  There  can  he  no  doubt  that,  in  the 
majority  of  instances,  the  cr)-stalii  form  after  the  urine  has  left  the 
bladder;  and  there  is  good  reason  for  thinking  that  the  oxalic  acid 
is  often  produced  by  decomposition  of  the  urates  after  the  urine  has 
been  passed.  The  experiments  of  Dr.  Aldridye,  of  Dublin,  show  that 
uric  acid  and  urates  are  easily  decomposed  into  oxalic  acid  and 
Oxalates.  Dr.  Owen  Rces  entertains  the  opinion  that  this  substance  is 
derived  from  the  urates,  and  that,  when  present  in  the  urine,  it  indicates 
Ihc  existence  of  urates  in  the  blood.  OxaLite  is  often  deposited  in  the 
urine  of  gouty  cases,  and  it  is  certainly  very  of^en  found  among  urate 
deposits.  Although  there  arc  certain  conditions  of  the  system  in  which 
both  oxalates  and  urates  are  very  common,  both  deposits  may  be  present 
— indeed  very  commonly  are  present — in  the  urine  of  healthy  persons. 
Hence  it  is  obvious  that  such  deposits  do  not  indicate  the  existence  of  any 
particular  diathesis.  The  fact  seems  to  be  rather  that,  in  what  is  tcrmc<I 
the  "c.Tff/«-  i/ia/Aait,"  among  many  other  symptoms,  oxalate  of  lime  b  pre- 
sent in  the  urine ;  but  this  is  not  the  most  important  symptom,  and  the 
practitioner  cannot  make  a  greater  mistake  than  to  direct  attention  in 
such  a  case  to  the  urinary  deposit  alone,  or  consider  this  as  a  special  indi- 
cation for  treatment.  In  the  same  case,  at  one  periotl  we  may  find  uric 
acid  and  urates ;  after  a  time,  thc:>e  mixed  with  oxalates ;  and,  lastly, 
oxalate  alone. 

Wohler  and  Frerichs  injected  uric  add  into  thchlood  of  a  dog,  and 
found  oxalate  of  lime  in  the  nrinc.  OxaJate  of  lime  passes  through  the 
alimentary  canal  unchanged;  but  oxalic  acid  is  in  part  excreted  in  the 
urine,  while  part  is  decomposed  in  the  system.  Buchcim  and  Hiotrowsky 
have  shown  that  small  repeated  doses  of  oxalic  add  (fifteen  grains  every 
hour  lor  six  hours)  are  not  poisonous.  I  should,  however,  strongly  dis- 
suade anyone  from  repeating  such  an  experiment.  Not  more  than  1 2  per 
cent,  of  that  taken  by  the  mouth  appears  in  the  urine.  I  have  detected 
oxalate  of  lime  in  the  urine  of  several  peraons  who  have  attempted  to 
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poison  themselves  with  oxalic  acid.  In  pi.  XXXII,  figs.  i;6,  177,  SR 
some  very  rnarktci  six-sitietl  crystals,  obtaiincd  from  the  unne  of  a 
patient  who  had  taken  a  large  quantity  of  oxalic  acid.  They  were 
insoluble  In  water,  and  were  not  dissolved  by  potash  or  acetic  acid.  The 
retraction  of  the  cr^'suls  corresponded  n-ith  that  of  oxalate. 

Oxalate  of  lime  is,  however,  not  always  forrned  aft^  the  urine  has 
reached  the  bladder.  I  have  shown  that  it  is  deposited  in  the  mbcs  d 
the  kiilney  in  certain  cases,  in  the  form  of  dumb-bell  crystals;  and  it 
must  therefore  have  been  formed  at  the  time  of  the  separation  of  the 
urine  from  the  blood,  if  it  did  not  exist  in  solution  in  the  blood  itsel£ 

Ii  appears,  then,  that  oxalate  of  lime  may  be  excreted  in  the 
urine  when  oxalic  acid  or  oxalates  arc  taken  in  the  food.  It  ouy 
be  fonncd  in  the  organism  itself;  and  it  may  be  jiroduced  by  the 
decomposition  of  uric  acid  and  urates  after  the  urine  has  left  the 
bladder. 

Beneke  has  shown  that  the  earthy  phosphates  and  oxalates  increase 
in  direct  proportion  to  each  other.  The  nutrition  of  the  tissues  geaict^ 
ally  would  be  imjiaired  under  the  same  circumstances ;  and  a  larger 
amount  of  earthy  phu^^phatc  would  pass  off  in  the  urine  dis.<iolved  by  the 
oxalic  acid.     ("Archiv  des  Vereins,"  Band  I,  Heft  3.)  fl 

It  must  be  bome  in  mind  that  oxalate  of  lime  is  often  disccn*ered  in 
almost  opposite  conditions.  Tlmiit  is  somclin^es  present  in  poor  broken- 
down  subjects,  and  tt  is  Ibund  in  the  urine  of  well-to-do  countiy 
gentlemen,  h  will  appear  when  we  live  loo  well  and  take  loo  little 
exercise.  It  is  common  in  chronic  pulmonary  affections,  a^  broQchitifc 
and  it  is  often  obser\'cd  in  old  cases  of  emph)*scraa.  It  is  common 
enough  in  dyspeptics,  and  is  usually  met  with  in  cases  of  jaundice. 
In  various  forms  of  general  debility,  in  cases  of  over-fatigue,  and  in  men 
who  have  overworked  their  minds,  it  is  perhaps  die  commonest  urinary 
deposit.  l.35tty.  1  have  found  it  many  limes,  and  in  very  large  quantity, 
in  the  urine  of  men  who  appear  to  be  in  all  other  respects  in  perfect 
health. 

or  th«  TmUMcnt  of  CAMS  in  wMeh  Oxalat*  of  LIsm  la  tfepMitMl 
from  ifce  iirtne. — ^Tlic  remarks  made  in  the  last  section  render  it  almost 
unnece-'isar)'  to  devote  a  special  se<!tion  to  the  subject  of  treatment  of 
oxalate  of  lime  deposit.  As  a  general  rule,  it  will  be  found  that  anything 
which  improves  die  general  health  and  promotes  oxidarion  will  diminish 
the  tendency  to  the  deposition  of  this  substance.  Cold  bathing,  exercise, 
attention  to  diet,  and  the  mineral  acids,  bitter  tonics,  and  iron,  are 
usually  prescribed  with  advantage.  I  feel  that  by  many  writers  too  much 
has  been  made  of  Ute  indications  for  trvatmeni  afforded  by  many  of 
these  urinary  salts.  Many  cases  of  what  has  been  called  tlic  'oxalic 
acid  diathesis,'  because  the  urine  contains  ocuhedra  of  oxalate  of  lime, 
may  in  tnith  be  treated  by  the  practitioner  just  as  successfully  without 
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faking  Into  consideration  the  presence  of  the  oxalate  as  by  la)-ing  stress 
upon  [his  fact.  TTic  patient  will  probably,  in  either  case,  be  treated  willi 
Ionic  infusions  and  dilute  acids  (nitric  or  hydrochloric,  or  both),  with  a 
gentle  purgative  now  and  then.  Pepsin  may  also  be  given.  'ITie  diet 
should  be  simple,  and  small  tiuantitics  of  whisky  or  brandy  in  seltzer  or 
richy  water  may  do  good. 

Although  the  octahedra  of  oxalate  of  lime  afford  no  special  indica- 
tion for  treatment,  the  iium^^lU,  on  the  other  hand,  unquestionably  do 
so  ;  for  these  dumb-bells  may  form  the  nuclei  of  renal  calculi.  In  cases, 
therefore,  in  which  they  arc  found,  it  is  well  to  promote  their  expulsion 
from  the  kidney,  and  endeavour  to  prevent  the  formation  of  more  by 
giving  mild  diuretics,  with  plenty  of  fluid.  Two  or  three  gk-sscs  of  Vichy 
water  daily  for  two  or  three  days,  will  generally  wash  these  cr)-sials  out 
of  the  tubes  and  prevent  the  formation  of  others. 

cjmiBe  (('tH.Ks-.'Ot)  occurs  occasionalty  a.s  a  crystalline  sediment  in 
urine,  and  also  enters  into  the  composition  of  a  rare  form  of  calculus, 
which  has  been  termed  the  cystine  calculus.  Cystine  was  formerly 
spoken  of  under  the  name  of  cystic  oxide,  and  the  same  term  was 
applied  to  the  cilculus. 

Cystine  forms  a  whitish  deposit,  which  is  found,  upon  micro- 
scopical  examination,  to  consist  of  characteristic  ux-iUtJ  platet, 
pi.  XXXIV,  figfi.  1K8  to  192,  which  may  be  distinguished  from 
uric  add  crystals  of  tlie  same  form  by  dissolving  a  portion  of 
the  depoiiit  in  ammonia.  Upon  the  si>ontaneous  evaporation  of 
this  ammoniacal  solution,  the  cystine  is  again  deposited  unchanged 
in  its  hexagonal  crystals;  while  uric  acid  would  have  been  con- 
verted into  urate  of  ammonia,  which,  on  evaporation,  would  have 
remained  as  an  amorphous  residue.  Ammonia,  it  appears,  merely  dis- 
solves the  cystine,  and  docs  not  enter  into  combination  with  it.  Cystine 
is  insoluble  in  boiling  water,  in  strong  acetic  acid,  and  also  in  very  weak 
hydrochloric  acid ;  but  it  is  readily  dissolved  by  oxalic,  and  by  the 
strong  mineral  aci[ls.  The  most  rcmark-iblf  ]iropirrty  of  thi^  substance 
is,  that  it  contains  as  much  as  36  per  cent,  of  sulphur^ — a  character  in 
which  it  resembles  taurine.  Potash,  like  ammonia,  readily  dissolves 
cystine;  but  it  is  insoluble  in  carbonate  of  ammunia.  The  presence  or 
sulphur  in  cystine  maybe  proved  by  heating  tlie  substance  in  an  alkaline 
solution  of  o.\ide  of  lead,  when  a  black  precipitate  of  sulphuret  of  lead 
occurs.  'I'^is  test  cannot  be  regarded  as  characteristic  of  cj-stine, 
because  all  animal  matters  containing  sulphur  exhibit  a  similar  re- 
action. Urine  containing  cystitte  is  said  to  smell  veiy  much  like 
sweet  briar. 

Dr.  Golding  Bird  has  observed  that  calculi  composed  of  this  sub- 
stance undergo  a  change  of  colour  by  long  keeping.  From  pale 
yellow  or  fawn  coloured,  they  have  been  found  to  assume  a  greenish 
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grey,  and  sometimes  a  fine  greenish  blue  lint  Crystals  of  cystine  may  be 
obtained  from  a  caUnilus  liy  dissolving  a  portion  in  a  solution  of 
potash,  and  adding  excess  of  acetic  acid  to  the  alkaline  solution,  when 
the  cystine  will  be  deposited  in  its  well-marked  six-sided  plates,  Vir- 
chow  and  Cloetta  have  proved  tliat  cystine  is  somttimes  found  in 
the  liver,  while  taurine  as  well  as  cystine  have  been  detected  in  the 
urine. 

Oi  the  (Ofiditioas  of  tystem  which  give  rise  to  the  elimination  of  thii 
substance  by  the  kidneys,  little  is  at  |)rL*seni  known.  In  the  majority 
of  cases  in  which  it  has  been  found,  the  general  health  and  nutrition 
of  the  p.aiient  have  been  bad.  Ur  Johnson  fomid  cystine  once  in  the 
urine  of  a  prisoner,  and  it  is  from  time  to  time  met  with  in  the  wine  of 
ill-nourished  persons. 

When  examining  the  urine  of  the  insane  far  Dr.  Sutherland  ("  Trans. 
Mcd.-Chir.  Soc,"  voL  XXXVIU,  1855,  p,  26},  I  was  surprised  « 
the  number  of  specimens  which  emitted  large  quantities  of  ^ulpho- 
rctted  hj-drogen,  af^er  stinding  a  few  days.  It  is  not  improbable  that 
the  sulphur  resulted  from  the  decompoation  of  cystine  or  some  alSed 
substance. 

Analyses  of  Urine  eontaimng  Cystine. — The  notes  of  the  foUowir^ 
interesting  case  were  kindly  furnished  by  Dr.  Milncr  ftury,  of  Tun- 
bridge  Wells,  who  also  procured  mc  some  specimens  of  the  urine  for 
analysis. 

Case. — "  Mr.  A.,  aged  33,  daA  complexion,  well  built  and  well 
nouriiJied,  of  active  habits,  assiduously  cng.-iged  in  the  duties  of  a  labo- 
rious profession,  suffers  occasionally  from  sick  head-ache,  but  is  othenrise 
in  the  enjoyment  of  excellent  frcilth.  The  presence  of  cystine  was 
ascertained  microsropically  at  the  beginning  of  October,  1857  ;  but,  as 
dcpositH  supposed  to  be  urates  had  often  been  prwiously  noticed,  the 
probability  is  that  the  cj-stinc  had  been  excreted  in  the  urine  for  a  long 
time.  It  seems  now  never  to  be  absent  from  the  \irinc.  Debilitating 
agencies,  and  whatever  promotes  ihe  metamorphosis  of  tissue,  intellec- 
tual exertion,  active  bodily  exercise,  mental  anxiety,  and  smoking,  appear 
to  cause  an  increase  in  the  amount  of  cystine.  You  will  obscr\'e  the 
much  larger  relative  proportion  of  the  ingredient  in  the  morning  urine 
than  in  that  passed  in  the  evening  a  {^vi  hours  after  a  meal  There  is 
no  lumbar  pain,  and  no  irriubility  of  the  bladder."  ("Archives  of 
Medicine,"  vol.  I.) 

The  6rst  specimen  of  urine  was  received  in  October,  1857.  It  was 
of  the  natural  colour,  of  acid  reaction,  and  had  a  smell  not  unlike  that 
of  sweet  briar.     Specific  gravity,  i,02S. 
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The  next  specimens  were  received  on  January-  38,  1858,  No.  88 
was  passed  on  the  morning  of  the  27th,  at  eight  o'clock  (before  break- 
fast).   Its  specific  gravity  was  1,034. 
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Na  89  was  passed  at  9  P.M.  on  the  afith,  three  hours  after  dinner. 
Specific  gravit]',  1,037, 

ANALYSIS   89. 

Water 

Solid  matter 

CystlKc      
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^"\   SulphuHc  .ci.l        
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"      \    Alkaline  phoiphatc» 

In  these  analyses  it  is  interesting  to  notice  that  the  sulphuric  add  is 
by  no  means  deficient ;  indeed,  in  the  second,  the  amount  present  is 
considerably  above  the  average  quantity  met  with  in  healthy  urine. 

*  In  these  analyses  the  liKed  luOtt  were  estimated  by  indnemiion.  while  the  nil- 
phuiic  acid,  phosphoric  arid,  and  chloride  of  tfulium.  were  estimated  volnmetrically. 
The  slight  di«crcpancy  in  the  numbers  arises  partly  from  the  vobiilikation  of  wme  of 
the  lalinc  comtitiMnt^  durinj;  iodneration,  and  partly  from  »li(;bt  urrei*  in  tlie  onalyjcj, 
unavoidable  when  only  sntall  quantiiici  are  operated  on. 
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The  proportion  of  q-stine  was  really  very  small,  although  it  occupr 
considerable  bulk ;  so  that  the  opiniou  commonly  entertained  with 
reference  lo  cystine  being  a  compound  in  which  the  sulphur  is  removed 
from  the  organism  in  an  unoxidiscd  state,  in  consequence  of  the  oxidi- 
sing processes  being  in  a  low  condition,  will  not,  therefore,  explain  iu 
formation  in  the  present  instance,  as  the  analyses  prove  that  a  much 
larger  quantit)'  of  sulphur  passed  off  as  sulphuric  acid  than  in  a  state  of 
corabinarion  in  the  form  of  cystine.  It  is  interesting  to  notice  the  large 
proi»ortion  of  sulphuric  acid  present  when  the  cystine  existed  in  suffi- 
cient amount  to  be  determined  quantitatively  (Analysis  88). 

Of  Cyxttnc  cllnlrjUljr,  anil  of  tbe  TrfumcBt  nf  Ca*n  In  wklrk  De* 
va«iu  OBCur.— Cystine  has  been  met  with  in  several  different  cooditioi 
of  the  system,  but  in  most  of  the  recorded  coses  the  patients  have  been 
in  a  low  weak  stale  of  health.  Little  is  known  with  reference  to  the 
origin  of  this  substance  It  has  been  supposed  to  result  from  hepatic 
derangement,  and  Schcrcr  and  Vtrchow  have  detected  cystine  in  the  lircr 
in  disease.  It  is  curious  that  cystine  deposits  occur  in  families,  and  e%-en 
appear  to  be  hereditary.  Dr.  Colding  Bird  speaVs  of  an  instance  of  its 
occurrence  in  three  successive  generations. 

My  friend,  Mr.  T.  Pridgin  Teale,  of  I.«eds,  sent  me  in  April,  t868y 
some  cystine  crystals  from  the  urine  of  a  bo)',  age  i;,  who  had  a]s<7 
passed  some  cystine  gravel.  Mr.  Teale  gives  the  following  very  remark- 
able facts  concerning  this  case  : — 

'*  One  older  brother,  when  a  child,  was  cut  for  stone  by  my  father, 
and  a  cystic  oxide  calculus  w.^s  removed,  the  only  one  we  ix>sscis  in 
l*eds.  Two  or  three  years  later  the  same  hoy  was  cut  again,  and  a  mic 
acid  stone  was  removed.  This  boy  died  a  year  or  two  afterwards 
Three  years  ago  another  brother,  aged  about  20,  began  to  be  ailing^ 
being  low  in  nen'ous  power  and  encrg)*,  with  headaches,  and  unfit  for 
work.  I  found  cystine  crystals  in  his  urine  over  a  space  of  two  or  three 
months.  He  is  now  in  good  health  ;  but  I  have  not  recently  examined 
his  urine. 

"  The  present  patient,  aged  1 7,  after  a  chil!  suffered  freqtienl  acote 
pain  over  the  left  kidney  for  several  weeks,  which  ceascfl  wcntually  after 
the  passage  of  cystic  oxide  gravel.  He  was  excessively  prostrate,  and 
very  pale  during  this  time,  but  had  a  good  appetite.  He  is  now  well, 
free  from  pain,  less  pale ;  in  the  urine  no  gravel,  but  cystine  crystals. 

There  arc  no  special  indications  for  the  treatment  of  patients 
cystine,  and  I  have  nothing  to  add  to  the  remarks  made  by  Dr.  Prout' 
and  Dr.  Gelding  Bird.  Iron  and  the  dilute  mineral  acids  should  be 
given,  and  ever>-  effort  made  to  improve  the  general  health.  The  impor- 
tance of  good  air,  freedom  from  mental  anxiety  and  fatigue,  must  be 
impressed  upon  the  patient  M 

carbaiuuc  of  Lime  occurs  occasionally  in  the  crystalline  form  in 
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human  urine;  its  microscopical  characters  are  somewhat  similar  to 
those  of  tilt  carbonate  of  lime  which  is  constantly  present  in  the 
urine  of  horses  and  otlicr  hcrbivora;  but  the  spherules  arc  smaller 
and  more  deiicale.  From  the  drawings  given,  it  would  seem  that 
the  slender  crystals  of  which  the  globular  mass  is  comjwsed  arc  not 
arranged  so  compactly  together  as  in  the  case  of  the  salt  so 
common  in  horses'  urine.  In  highly  alkiihuc  urine,  in  which  the 
alkalescence  is  caused  by  carbon.ite  of  ammonia  set  free  by  decom- 
position of  urea,  carbonate  of  lime  occurs  in  small  quantity,  but  in  an 
amorphous  form.  This  is  the  only  fonn  in  which  I  have  yet  seen 
carbonate  of  lime  in  human  urine.  Carbonate  of  lime  may  be 
recognised  by  the  effer\-csccnce  produced  u[>on  the  addition  of  a 
drop  of  acetic  acid  to  the  deposit  suspected  to  contain  it,  care 
being  taken  that  the  sediment  be  well  washed  with  distilled  water 
before  adding  the  acid,  in  order  to  remove  any  soluble  carbonate  that 
may  be  present. 

Urinaiy  calculi  containing  carbonate  of  lime  have  been  met  with, 
but  they  are  not  common.  Mr.  Hitchings,  of  Oxford,  has  removed  two 
or  liirec,  which  are  deposited  iu  the  Oxford  Muieura. 

Chalk  or  marble  is  occasionally  added  to  urine  for  the  purpose  of 
deceiving  us.  The  presence  of  these  substances  is  easily  recognised  by 
the  action  of  acid,  and  by  their  being  insoluble  in  water. 

BUlo,  ar  lllllcic  Add  (SI  (h)— Sand. —  It  is  asserted  th.it  silica 
sometimes  forms  a  constituent  of  calculi.  BerzcHus  long  ago  showed 
its  presence  in  minute  quantity  in  the  ash  of  human  urine  ;  but  it  has 
never  been  met  with  as  a  deposit  in  this  secretion,  unless  placed  there 
in  the  form  of  sand,  for  tlie  purpose  of  imposing  upon  us.  I  have  re- 
ceived the  mine  of  a  hysterical  girl  for  examination,  containing  nearly 
a  fourth  of  its  bulk  of  common  house  sand.  In  this  quantity  we  could 
hardly  lail  to  detect  its  composition  j  but  the  presence  of  a  few  grains 
might  possibly  give  rise  to  some  litdc  difhculty  in  urine.  Their  nature, 
however,  would  be  determined  by  treating  them  with  boiling  nitric  acid, 
in  which  they  are  quite  insoluble.  Under  the  microscope  ihcy  appear 
as  ciystallinc  iiarticlcii  uf  a  very  irregular  form.  Their  hardness  and 
insolubility  distinguish  them  from  uric  acid. 

BiMid  l^orpuMies  usually  form  a  red  or  brownish-red  granular 
deposit,  whicR  sinks  to  the  bottom  of  the  vessel ;  but  a  few  corpuscles 
are  usually  diffused  through  the  urine.  If  the  urine  be  perfectly  neutral, 
or  slightly  alkahne  in  its  reaction,  the  colour  of  llic  globules  will  be 
bright  red ;  but  in  tliosc  insUnces  in  which  the  reaction  is  decidedly 
acid,  the  globules  will  he  found  of  a  brown  colour,  imparting  to  the 
supcmaunt  6uid  a  "  smoky"  hue.  When  the  urine  has  a  decidedly 
" smoky  appeatarue"  it  will  generally  be  found  that  the  blood  is  derived 
from  the  kidney.    If,  however,  the  urine  is  decidedly  alkaline,  the  blood 
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wHI  retain  its  florid  reel  colour.  In  the  majorit)-  of  cases  in  which  the 
mixture  of  Itlooil  and  urine  is  bright  red,  it  is  probable  thai  U  has 
escaped  from  the  nnictms  membrane  of  the  bladder,  or  from  the  pro- 
state, OT  urethr.1.  If  blood  globules  remain  long  in  urine,  they  become 
much  altered  in  form,  the  outline  appearing  irregular  and  ragged,  and 
the  surface  graniriar.  Sometimes,  however,  tliey  ap|>ear  swollen  and  ve 
much  enlarged.  These  changes  are  no  doubt  due  to  phj-sical  actions.' 
The  characters  of  blood  corpuscles  are  represented  in  pi  XXXIV,  6jt. 
194.  The  corpuscles  rqiri^sentcd  at  a,  i,  e,  have  been  Liken  from  the 
living  body ;  those  at  d,  e,  /,  from  the  urine ;  the  corpuscles,  d,  are 
smaller  than  natural ;  at  e,  their  circumference  is  serrate  and  ragged ; 
and  at/  a  somewhnt  similar  appenrajice  is  shown. 

If  blow!  remains  fur  some  time  stagnant  in  the  uriniferous  tubes, 
in  the  capillary  vessels,  before  tl  passes  into  the  urine,  cryBtals  of  tuema- 
toidin  arc  often  fonnd,  pi,  XXXV,  figs.  201,  202.  From  five  day»  to  two 
weeks  probably  elapse  before  the  crystals  in  question  result. 

ChHMlcml  Cliiirmctrni  of  t'rine  contRlnlnr  BloMl. — Urine  containing 
blood  corpuscles  must  also  contain  scrum  ;  but  llie  (juantily  of  this  fluid 
!n  many  cases  is  very  small,  although  numerous  blood  corpuscles  are  to 
be  discovered  by  microscopical  examination.  If  there  be  much  blood, 
the  albumen  of  the  serum  is  readily  delected  by  the  ordinary  reagents. 
Sfc  p.  22  D. 

or  BifwM  In  (be  rrine  Hinleallr. — Riood  in  the  urine  may  be  de- 
rived from  any  part  of  the  gcnito-urinary  mucous  membrane.  In  the 
female,  it  often  escapes  from  the  vessels  of  the  uterus  or  vagina.  It  is, 
of  course,  always  met  with  in  the  urine  of  the  female  at  the  catameniat 
periods,  pi.  XXXIV,  fig.  aoo. 

Blood  may  come  from  the  kidney,  in  consequence  of  recent 
inilammation  or  old'Stinding  disease,  leading  to  congestion  and 
subsequent  nipture  of  the  vessels  of  the  Malpighian  body,  or  its 
escape  may  dejiend  upon  that  peculiar  condition  of  system  in  v,-hich 
there  is  a  tendency  to  capillary  hxmorrhagc  in  all  parts  of  the  body,  fl 
When  blood  corpuscles  are  found  entangled  in  casts,  we  may  AmI  ^ 
almost  certain  that  they  have  escaped  from  capillary  vessels  in  the 
cortical  or  secreling  portion  of  the  kidney,  and  generally  from  the 
vessels  of  the  Malpighian  body.  In  these  case.-!,  the  urine  is  usually 
acid,  and  exhibits  the  well-known  *  smoky' appearance.  Vhis  remark- 
able change  in  colour  is  due  to  the  action  of  the  acid  of  the  urine  upoo 
the  hwmato-crystallinof  the  blood. 

Haemorrhage  from  the  kidney  also  occurs  in  the  course  of  many 
forms  of  chronic  disease.  In  such  instances  it  isa^vourable  sign  if 
the  albumen  is  not  to  be  detected  after  we  have  failed  upon  microsco- 
pical examination,  to  find  blood  corpuscles.  If  the  albumen,  however, 
continues  to  be  passed,  vrc  may  feel  stire  that  it  has  not  been  solely 
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derived  from  the  scrum  which  escaped  with  the  corpuscles  through 
the  ruptured  capillary  vessels,  but  lis  presence  must  be  attributed  to 
chronic  renal  diMrasc. 

When  the  kidni^  is  injured  by  mechanical  violence,  hfemoirhage 
occurs,  and  sometimes  a  violent  shake  appears  sufficient  to  cause  the 
rupture  of  some  of  the  small  vessels  of  the  kidney,  and  the  escape  of  a 
considerable  ijiiamity  of  blood  in  ihe  urine.  A  gentleman  of  my 
actiuaintance  felt  against  a  step,  and  his  side  and  back  came  violently 
in  contact  -mth  the  edge.  Much  blood  soon  made  its  appearance  in 
his  water,  and  for  se\eral  days  the  hasmonhage  was  severe^  After  the 
lapse  of  a  fortnight  the  urine  still  contained  an  abundant  brownish 
deposit,  in  which  a  few  altered  blood  corpuscles  wiili  numerous  crystals 
of  harmatoidin  were  found,  pi.  XXXV,  fig.  20s.  The  blood  effused  in 
some  of  the  tubes  had  probably  remained  in  them  sufficient  time  for  the 
crystals  to  be  formed  from  the  blood-colouring  matter.  I  have  seen 
similar  crystals  in  sputum  sometime  after  hxmoptysis;  tn  the  fluid 
outside  hydatids  of  the  liver,  which  sometimes  escapes  with  the  si>uium  ; 
and  oflentimes  in  dots  in  the  brain  two  or  three  weeks  after  rupture  of 
the  vessel 

Uccmorrhage  from  the  kidney  and  bladder  always  occurs  sooner  or 
later  in  the  cou  rse  of  cancer  of  these  organs.  The  diagnosis  is  often  very 
difficult,  as  there  may  be  no  pain  and  a  complete  ab.<teQce  of  any 
definite  symptoms.  The  [wrsistencc  of  the  haenionhage,  its  occa.<;ional 
incrcaste  In  amounl,  the  gradual  cmacialion  of  the  palient,  will  lead  the 
practitioner  to  suspect  the  real  nature  of  the  malady,  and  not  unfre- 
quently  the  detection  of  cancer  cells  in  the  urine  proves  beyond  doubt 
the  nanire  of  the  case.  Fungus  of  the  kidney  or  bladder  is  almost  inva- 
riably ac4:ompanie<l  by  haemorrhage  which  is  sometimes  veiy  violent,  and 
Boon  exhausts  the  patient. 

Hemorrhage  from  the  prostate  may  be  a  very  serious  aflTeclion,  and 
is  one  of  tlw  (mt  symptoms  of  structural  disease  of  ttiat  organ.  Occa- 
sionally the  veins  of  the  gland  become  dilated  and  varicose,  and  at 
length  rupture.  The  attack  may  last  a  few  weeks  and  then  pass  off,  or 
it  may  continue  in  spite  of  all  treatment,  until  the  patient's  strength 
becomes  exhausted. 

Haimaturia  may  depend  upon  a  calculus  being  impacted  in  the  kidney, 
in  which  case  it  may  continue  for  a  day  or  two,  and  then  cease  entirely 
for  some  time.    In  many  cases  it  recurs  constantly  after  unusual  exertion. 

Haemortttage  from  calculus  in  the  bladder  is  often  very  considerable, 
and  occa^onally  persists  unintemiptedly  for  days  or  weeks,  but  more 
commonly  it  lasts  only  for  a  few  da)-*,  and  recurs  after  an  interval  The 
patient  should  of  course  be  carefully  sounded. 

Simple  hKTnorrh.ige,  not  dependent  upon  organic  disease,  sometimes 
lakes  place  from  the  mucous  membrane  of  the  bladder,  as  well  as  frotn 
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other  miirous  membianes,  as  that  of  tJie  nosc-,  throat,  lungs,  stor 
&c. ;  but  it  must  never  be  fcwgotten  that  slight  h.-emorrhage  is  oElen  the 
very  first  symptom  of  that  terrible  malady,  cancer  of  the  bladder,  and 
the  pmctitiaDer  should,  therefore,  in  a  doubtful  case,  aln-ays  give  a  vciy 
guarded  opiiiion. 

Small  quantities  of  blood  arc  sometimes  passed  day  after  day  by 
apparently  healthy  persons  just  as  micturition  ceases.  It  seems  as  if 
the  effon  to  expel  the  last  droji  of  unnc  had  ciuscd  the  rupture  of  a 
few  capillaries  about  the  membranous  part  of  the  urethra  or  neck  of  the 
bladder.  The  hKmorrhage  usually  ceases  after  a  time  if  the  patiest 
rests.  Usually  no  sjiecial  treatment  is  necessary,  but  it  may  be  desirable 
to  give  a  saline  [nirge.  In  some  of  the  cases  wliich  have  fallen  under  my 
notice,  the  bleeding  was  certainly  caused  by  undue  sexual  indulgence. 

Blood  Cl^i  assume  various  forms,  and  if  they  have  been  retaiDcl 
for  many  days  in  the  bladder,  undergo  great  changes  in  colour  and 
form,  so  that  there  may  be  considerable  difficult)-  in  identif)-ing  them. 
They  have  been  mistaken  for  portions  of  mucous  membrane,  entozoo, 
and  otherthings,  pL  XXXV,  fig.  ao6. 

Hiematuria  is  occa.<;ionally  due  to  cntozoa  in  some  port  of  the  renal 
tract,  but  this  is,  perlups,  the  rarest  cause  of  hEemoirhage,  in  this  coun- 
try, although  it  is  a  common  cause  at  the  Cai>e  and  in  KgypL  Sa  p.  401. 

BmwB  Dep«kU  In  Vrlnc  re«cmbUnic  ■!••«. — It  not  unfrc4UcntEy 
happens  Uiat  the  urine  contains  a  red-brovm  and  bulky  defxiGit  much 
resembling  blood  in  its  general  appearance,  but  u[>on  microscofncal 
examination  not  a  blood  coniusclc  is  to  be  found,  and  the  deposit  is 
seen  to  consist  entirely  of  brown  granular  matter.  The  ca5cs  in  which 
this  deposit  occurs  have  been  regarded  as  examples  of  ^  intermitttni 
Atsmaiuria,'  but  as  there  is  neither  blood  nor  blood  corjiuscJes,  the  term 
is  not  suitable.  The  urine  may  contain  a  decided  proportion  or  the 
merest  trace  of  albumen.  The  older  observers  in\'ariably  called  this 
deposit,  blood,  from  its  colour,  and  for  the  !>aine  reason  it  has  been 
generally  concluded  ttiat  it  was  derived  from  llie  blood.  Although  this 
is  its  probable  origin  it  has  not  been  rendered  certain  that  such  is  Ibc  _ 
case.  The  fact  that  the  colouring  matter  has  been  detected  in  the  H 
cells  of  renal  epithelium  must  not  be  lost  sight  of.  The  peculiar 
colouring  matter  in  question  may  be  actually  found  in  the  secreting 
organ  and  thus  its  ultimate  relation  with  a  large  excess  of  urates 
would  receive  explanation.  These  cases  are  ipiitc  distinct  from 
those  in  whicli  the  colouring  matter  uf  the  red  blood  corpuscles  is 
dissolved  and  excreted  in  a  soluble  form,  as  occurs  at  the  course  oT  fl 
exhaustive  fever*,  &c. 

Of  tbe  TremtineDt  of  Hieiiiatupiii. — If  the  blood  present  in  the  urine 
has  escaped  from  the  kidney  in  consequence  of  acute  congestion  or] 
inflammatioD,  as  may  generally  be  determined  by  the  sudden  acceasioa ' 
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of  the  symptoms — ihcsmallquantity  of  the  urine,  the  presence  of  casts,  a 
considerable  quantity  of  albumeiij  associated  with  puffiness  aI)out  the 
face,  and  perhaps  lumbar  pain — the  case  must  be  treated  by  rest, 
purgation,  sweating,  and,  in  bad  cases,  the  patient  should  be  cupped 
over  the  loins.     See  p.  8i  ri  se^. 

If  the  escape  of  the  blood  from  the  kidney  is  due  to  a  low  state  of 
health,  or  to  a  condition  of  system  allied  to  that  which  gives  rise  to 
purpura,  the  treatment  must  be  directed  to  improving  the  general 
health  and  the  action  of  the  stomach ;  tonics,  the  dnrtiire  of  pcr- 
chloride  of  iron  or'  gallic  acid,  may  be  given ;  quinine,  dilute  acids, 
and  pepsin,  also  do  good.  If  hxmaturia  occurs  in  the  course  of  a 
case  of  scurvy,  the  scurvj:,  not  the  hxmaturia,  must  so  to  say,  be 
treated ;  lemon  or  lime  juice,  as  generally  given  in  this  disease,  will  be 
of  ewential  service. 

In  cases  where  the  hsemorrhagc  depends  upon  renal  calculus,  rest 
in  the  recumbent  posture  must  he  enjoined,  and  the  patient  must  take 
a  warm  bath,  or  warm  fomentations  may  be  applied!  Small  doses  of 
ojiium  by  the  mouth,  and  a  suppository  in  the  rectum  often  affords 
relieC     See  p.  431. 

Hemorrhage  from  the  kidney  is  not  uncommon  in  cases  of  con- 
Unued  fever.  Sometimes  it  occurs  in  the  course  of  pneumonia;  and 
1  have  seen  it  in  several  cases  of  acute  rheumatism,  in  all  these  con- 
ditions the  vessels  of  the  kidneys  and  internal  organs  generally  are 
highly  congested.  The  symptom  generally  pawcs  off  after  a  few  days, 
but  in  one  case  of  acute  rheumatism  it  persisted  for  three  weeks, 
producing  an  ammic  condition  ;  cupping  over  the  loins  and  several 
remedies  were  tried,  but  did  not  seem  to  produce  any  immediate  effect 
upon  the  hxmorrhage,  which,  however,  gradually  subsided  as  (he  patient 
improved  in  health.  Turpentine  in  this  as  well  as  in  many  other  forms 
of  luemorrhage  seetns  to  do  good  in  some  cases.  Acetate  of  lead  in 
doses  of  three  or  four  grains  every  three  hours,  for  five  or  six  dose^ 
often  checks  h3emorTh.igc.  This  remedy  wa-s  much  employed  by 
Dr.  Golding  Bird.  It  is  of  course  very  important  not  to  continue 
giving  lead  for  any  length  of  time,  and  it  should  be  borne  in  mind 
that  some  persons  are  more  susceptible  to  its  influence  than  others;. 
If  the  blue  line  should  appear  near  the  free  edge  of  the  gums,  the 
lead  must  be  stopped  and  its  dimination  promoted  by  purgatives 
and  sudurifics.  Ca/lic  aeid  is  one  of  the  most  powerful  remedies  in 
hemorrhage  from  Uie  kidneys  or  bladder.  It  may  be  given  in  much 
larger  doses  than  is  usually  recommended.  I  have  given  from  ten 
grains  to  half  a  drachm  five  or  six  times  in  the  t*'enty-four  hours  in 
many  cases.  Ergot  of  rye,  alum,  matico,  and  other  styptics  may  be 
tried  in  obstinate  eases. 

Id  some  vei}r  severe  cases  of  hematuria  depending  on  renal  disease 
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great  advantage  has  resulted  from  the  administration  of  the  tioctuie 
of  perchloride  of  iroo.  In  this  as  in  many  other  Tonns  of  dbcaWf 
more  relief  may  be  afforded  by  improving  the  state  of  the  blood  than 
by  giving  remedies  supposed  to  affect  directly  the  particular  action 
at  lault  I  have  seen  patients  suffering  from  chronic  renal  disease 
completely  blanched  by  renal  haimonhage  who  have  improved  imme- 
diately after  ihey  had  been  put  upon  a  more  generous  diet,  and  the 
digestive  powers  had  been  increased  by  tlie  administration  of  hydro- 
chloric acid,  quinine,  and  pepsine. 

Ill  ha>morrhage  depending  upon  cancer  of  the  kidney  or  bladder 
the  treatment  is  necessarily  only  palliative.  Gallic  acid,  opium,  and 
complete  rest  sometimes  afford  great  temporary  relief.  If  in  such 
a  case  the  hxmorrhagc  is  dangerous  from  its  excessive  amount,  ice 
sihould  be  applied  to  the  pubis,  and  styptics  may  be  injected  into  the  ' 
bladder. 

Hemorrhage  from  the  kidney  wliich  results  from  a  blow,  (all,  or 
Other  injury,  often  ceases  if  the  patient  remains  perfectly  quiet  for  a  few 
days.  It  is  doubtful  if  recovery  can  take  place  after  very  decided 
laceration  of  the  kidney,  but  it  is  probable  that  in  many  instances 
some  of  the  delicate  capillaries  may  be  ruptured  without  the  secreting 
structure  being  actually  torn  through. 

In  that  obstinate  and  disiressing  hsmorrhage  from  the  prostate, 
the  patient  should  remain  in  the  recumbent  posture  with  the  pelvis 
raised  on  a  pillow  to  favour  the  gravitation  of  blood  from  the  gland, 
and  kept  as  quiet  as  ]}0ssiblc  Iron,  gallic  acid,  turpentine,  or  other 
styi>tics  may  be  tried,  but  they  often  fail  to  uiTurd  relief.  Sometimes 
small  pieces  of  ice  placed  in  the  rectum  diminish  the  hiemonhage.  In 
such  cases,  if  we  are  sure  of  the  absence  of  stone,  and  there  is  no  other 
positive  indication  for  its  use,  it  is  desirable  to  avoid  introducing  the 
catheter,  for  the  operation  frequently  increases  the  hicmorrhage  and 
adds  to  the  distress  the  patient  already  suffers.  In  cases  in  which  the 
blood  has  coagulated  within  the  bladder  and  especially  if  the  haemor- 
rhage continues,  the  practice  of  introducing  an  instrument  to  break  up 
the  clot,  and  the  injection  of  iced  water  has  been  recommended. 
Dr.  Proul  injected  into  the  bladder  a  solution  of  alum  (ao  to  40  grains 
in  a  pint  of  water)  and  says  that  by  this  proceeding  he  succeeded  in 
stopping  violent  ha;morrhage  from  the  bladder  which  had  resisted  other 
methods, 

JntermiUmt  ffttmaturta. — Cases  of  the  so-called  intermittent  htenu* 
turia  often  improve  under  large  doses  of  quinine,  but  some  do  no* 
seera  to  derive  advantage  from  any  plan  of  treatment  yet  tried.  The 
condition  is  prolxibly  often  connected  with  gout,  and  sometimes  with 
ague,  and  although  it  may  last  a  year  or  two,  it  geiierally  passes  off.  Set 
a  paper  by  tne  in  No.  3  of  tiae  '  Practitioner,'  p.  7^,  July  1868.    1  have 
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never  had  an  opportunity  of  examining  the  kidneys  of  a  patient  who  died 
whilst  suffering  from  this  affection. 

circular  BporuleB  cloi«l7  rcMiniiilDK  Blood  carpnacleB. — Occasionally 

the  spomles  of  fungi  are  found  in  urine  which  very  closely  lesemble  blood 
corpuscles  in  si^e,  and  also  in  Uieir general  appearance.  ("Archives  of 
Medicine,"  vol.  II,  p.  49.)  Upon  very  careful  examination,  however, 
with  a  high  power,  a  little  eminence,  which  is  the  first  commencement 
of  the  formation  of  anew  sporule  from  the  parent,  may  frequently  be  ob- 
served projecting  from  them.  Not  iinfrcqucntly  two  spomles  may  be 
seen  together,  one  having  grown  from  the  other.  Some  round  spomles,  re- 
sembling blood  corpuscles,  are  represented  in  pi.  XXXI 11,  fig.  183.  They 
vary  in  si«f  more  than  blood  corpuscles.  Some  time  since  1  received  a 
sitectmcn  of  urine  from  a  friend  which  contained  numerous  bodies  of  this 
kind ;.  and  the  resemblance  to  blood  corpuscles  was  so  great  that,  had  I 
examined  the  specimen  carelessly,  I  should  certainly  have  considered 
them  to  be  of  this  nature.  By  using  a  power  of  seven  hundred  diameters, 
however,  the  true  nature  of  the  bodies  wa.s  distinctly  made  out.  In  these 
cases  albumen,  due  to  the  existence  of  kidney  disease,  may  be  found  in 
small  quantit)',  which  would  complicate  the  case,  and  increase  the  chance 
of  our  being  led  to  form  a  wrong  conclusion.  When  doubt  exists,  the 
deposit  should  be  set  aside  for  a  few  days,  exposed  to  the  air  tn  a  warm 
place.  The  spores  will  germiiiate,  and  all  doubt  la  to  their  nature  wdl 
be  set  at  rest. 

Bodi£s  rardy  met  wUh  m  Urinary  Deposits^  and  Substances  ifu  nature 
oftehUh  is  doubt/uh 

Under  this  head  I  shall  include  tubercle  and  cancer,  and  a  few 
bodies  of  the  nature  of  which  I  am  not  perfectly  certain.  Some  of  these 
substances  have  been  carefully  examined  by  other  observers,  but  the  re- 
sults have  not  been  sufficiently  satisfactory  to  justify  positive  statements 
as  to  their  nature. 

Cancer  reus. — In  cases  of  cancer  of  the  bladder  it  is  not  uncommon 
to  meet  »vith  well-defined  cancer  cells  in  the  urine.  Some  lime  since,  Sir 
William  Fergussoa  requested  me  to  examine  for  him  a  small  portioD  of 
gelatinous-looking  matter,  which  had  been  passed  by  a  patient  suffering 
from  disease  of  the  bladder.  Of  the  exact  nature  of  this  nutter  there 
had  been  some  difference  of  opinion.  Upon  treating  a  fragment  of  it 
with  a  little  glycerine  and  water,  and  subjecting  it  to  examination  with  a 
power  of  two  hundred  diameters,  I  had  no  difficulty  in  making  out  loops 
of  capillary  vessels  covered  with  a  thick  layer  of  cancer  cells.  The  spe- 
cimen presented  the  usual  appearances  which  distinguish  a  cancerous 
tumour  rapidly  growing  into  a  hollow  viscus,  and  was  evidently  one  of 
the  tongue-like  or  villous  processes,  broken  off  from  the  mass.  There 
could,  therefore,  be  no  further  doubt  as  to  the  exact  nature  of  the  case. 
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The  diagnosis  was  confirmed  bj-  subsequent  examination  of  the  parts 
after  the  patient's  death. 

I  have  seen  several  cases  of  cancer  of  the  bladder  in  which  the 
disease  was  detected  for  the  first  time  by  the  microscopical  examination 
of  the  urine.  In  most  of  these  there  was  an  abundant  deposit  of  a  dark 
brown  colotir,  much  resembling  blood  in  appearance  when  it  occurs  in 
acid  urine.  This  TiroftTi  deposit  was  found  to  consist  principally  of  a 
vast  number  of  cancer  "  cells,"  vaiying  greatly  in  form  and  size,  most 
of  them  being  very  large.  Many  were  of  considerable  length,  and  con- 
tained "  cells"  in  two  or  three  different  places.  These  so-called  "  cells" 
consist,  in  fact,  of  a  sof^  material  corresponding  to  the  wall  of  a  nonnal 
epithelial  cell,  in  which  masses  of  germinal  matter  arc  embedded  in  cor^ 
siderable  number.  A  very  good  specimen  of  cancer  cells  from  the  bladder 
isreprcscntcd  in  pi  XXXV,  fig.  204  j  and  in  fig.  63,  pi.  VIII,  a  young 
cell  of  notttifll  bladder  epithelium  is  seen,  which  is  undergoing  division. 
The  cancer  cells  multiply  in  the  same  way,  but  faster  and  much  more 
irregularly,  instead  of  succeeding  one  another  in  an  orderly  manner,  Ia)'er 
after  layer. 

From  time  to  time  specimens  of  urine  are  sent  for  examination,  con- 
taining numerous  well-defined  spindlcshapcd  cells,  which,  from  their 
general  resemblance  to  the  cells  of  scinbus,  have  been  supposed  to  indi- 
calc  the  existence  of  this  terrible  malady  in  connection  with  the  kidney 
or  bladder.  But  it  must  be  borne  in  mind  that  such  cells  may  have  been 
derived  from  the  ureter,  blaJdcr,  or  urethra,  and  their  presence  may  be 
therefore  quite  unconnected  with  disca-sc  Avr  "Illustrations  of  Struc- 
ture of  the  Kidney,"  pi.  lit,  figs.  9,  10,  11,  "Illustmuons  of  Urinary 
Deposits,"  pi.  VIII,  figs.  57,  58.  Epithelium  of  the  ureter,  and  some 
cells  derived  from  certiin  parts  of  the  mucous  membrane  of  the  Uad- 
der  and  urethra,  very  closely  resemble  in  form  and  general  appearance 
the  drawings  which  .ire  given  of  the  cells  of  hard  cancer. 

Tabcreie  cvniuocieH. — ^Tubercle  is  occasionally  met  with  in  urinary 
deposits.  Dr.  Thudichura  ("The  Pathology  of  the  Urine,"  p.  265), 
alludes  to  a  remarkable  and  undoubted  case  which  he  s.iw  in  the 
Bromjiton  Hospital.  It  is  often  very  difficult  to  idenrify  tulwroilu 
matter  in  sputum  ;  and  in  many  rases  where  the  deposit  escaped  in  the 
urine  the  disintegration  of  the  tubercular  matter  would  be  so  great  as  to 
interfere  with  its  detection,  pi.  XXXIV,  fig.  197.  For  the  characters  of 
tubercle  set "  The  Microscope  in  its  Appliattion  to  Practical  Medicine," 
3rd  edition. 

or  ibr  I'llnleal  imporlancc  of  ritncer  mid  Tubercle  In  tbr  rriar, 
and  nrtlie  Treatutent  or  Iti'piie  Cm«r«. — The  presence  of  cancer  cells  in 
the  urine,  it  need  scarcely  be  said,  is  positive  evidence  of  cancer  of  the 
bladder.  This  disease  must  be  fatal  sooner  or  later,  and  we  can  never 
give  much  hope  of  a  favourable  termination.     In  my  experience  the 
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suiTcring  is  hi  less  in  those  cases  in  which  a  kige  quantit)'  of  die  cellular 
growth  fomis  upon  the  suiface  of  the  mucous  membrane,  small  mJ^ses 
becoming  iletachrd  from  time  to  time,  than  whea  the  muscular  coat  of 
the  Madder  is  the  chief  seat  of  disease.  I  have  known  ca»es  of  the 
former  disease  in  which  there  was  scarcely  any  suffering,  the  piaticnts 
dying  in  from  two  to  three  years  af^cr  the  cells  were  first  found  in  the 
urine,  from  the  gradual  exhaustion  caused  by  the  haemorrhage  which 
sometimes  takes  place  daily  and  never  entirely  ceases.  The  ohjert  of 
treatment  is  simply  palliative.  Tin<:turc  of  the  (lerchloride  of  iron  or 
gallic  acid  will  sometimes  alleviate  the  hflemorrhage  when  very  bad.  In 
treating  these  cases,  we  must  endeavour  to  keep  the  urine  in  as  healthy 
a  condition  as  possible,  for  if  it  be  cither  very  acid  or  alkaline  the 
patient's  sufTering  will  be  increased.  If  the  pain  or  initability  of  the 
bladder  should  become  excessive,  opium  should  be  cautiously  given, 
sometimes  by  the  mouth,  and  sometimes  a  suppository  may  be  placed  in 
the  rcctun]. 

Spheric^  Boillea  rsnutlnlnR  Nuclei  mnd  CInuinlar  !lfatt«r. — Round 
cell-Jike  bodies  are  sometimes  met  with  in  specimens  of  urine,  the  nattire 
of  which  is  obscure.  I  have  not  been  able  to  determine  with  accuracy 
the  portion  of  the  mucous  tract  from  which  some  of  these  bodies  are 
derived,  or  their  patliologjcal  importance.  The  cells  represented  in 
pi.  XXXIV,  fig.  205,  were  found  in  the  urine  of  a  patient  suffering  from 
rheumatic  fever.  <?,  in  the  natural  state;  t,  treated  with  acetic  acid; 
f,  celts  resembling  pus  ;  d,  the  £ame  treated  with  acetic  acid.  The  small 
circuUr  bodies  are  no  doubt  altered  blood  cori)usLlcs.  x  215.  The 
large  celts  contained  several  transparent  bodies  within  them,  which  be- 
came  very  distinct  upon  the  addition  of  acetic  acid  (nucJci?).  The 
central  bodies  did  not  refract  like  oil  globules,  nor  did  they  present  the 
circular,  dark,  and  well-defined  outline  so  characteristic  of  these.  They 
arc  probably  altered  cells  from  the  bladder. 

Cells  prcHcnting  somewhat  similar  characters  have  come  imder  my 
notice  in  several  other  cases ;  and  Oom  that  portion  of  the  mucous 
surface  of  the  bladder  known  as  the  trigone,  1  have  obtained  celU 
agreeing  with  some  of  them  in  general  characters.  It  is  not  unreason- 
able, therefore,  to  assume  that  many  of  these  peculiar  cells  are 
accidental  motlifications  of  bladder  epithelium. 

In  fig.  195,  pi.  XXXIV  arc  represented  specimens  of  large  cells  filled 
with  dark  granular  matter,  but  not  containing  any  oil  particles,  from  the 
urine  of  a  case  of  chronic  bronchitis.  There  were  also  a  few  pus  globules 
present  in  this  specimen.  Fig.  ]  9S  represents  a  curious  cell  found  in  the 
uiioe  of  a  case  of  renal  dropsy  of  seven  weeks'  duration.  Caits  of  medium 
diameter,  with  a  few  small  cells  containing  oil,  were  also  present  in  the 
same  specimen  of  urine.  Of  the  nature  of  these  bodies  I  am  not  cer- 
tain, neither  have  I  been  able  to  ascertain  from  what  part  of  the  genito* 
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uiinary  mucous  mcmliranc  they  have  been  derived.  Every  care  was 
taVen  to  prevent  the  presence  of  matters  of  extnneous  origin  ;  but  it  is 
very  likely  that  some  of  the  cells  figured  have  been  derived  from 
sputum  which  had  passed  into  the  nrine  and  h&d  been  altered  by  die 
action  of  the  urinc. 

imau  ortcmnitt  Giabuiea. — Under  this  name,  Dr.  Golding  Bird  has 
described  some  little  bodit-s  smaller  than  Uie  pus  or  mucus  corpuscles, 
with  a  perfectly  smooth  surface,  and  unaifecicd  by  acetic  acid.  Dr.  Bird 
suggests  that  they  may  be  nuclei  which  have  been  set  free  from  a  cdl 
by  the  bursting  of  tlie  inveiiting  membrane,  but  it  is  not  probable  that 
this  view  is  correct. 

In  pi  XXXIII,  fig.  r83,  Ihcappcarancc  of  the  deposit  from  the  urine 
of  a  patient  suffering  from  calculus  is  represented.  The  small  round 
bodies  seen  in  difTerent  parts  of  the  figure  were  insoluble  in  strong  acetic 
acid,  and  were  unaltered  on  the  addition  of  ether  or  potash.  Many  of 
them  contained  a  central  dark  spot.  They  were  accompanied  with 
numerous  small  octahedral  crystals  of  oxalate  of  time.  From  their 
highly  refractive  properties  and  chemical  characters  just  referred  to,  it  is 
probable  that  they  were  composed  of  oxalate  of  lime. 

Dr.  Balfour,  of  Edinburgh  ("  Edinburgh  Medical  Jouraal,"  vol  I, 
185&,  p.  617,  note),  has  shown  that  blood  corpuscles  correspond  to 
Dr.  Golding  Bird's  "  small  organic  globules."  After  the  crcnaicd 
man;in5,  so  often  seen  in  blood  corpuscles  in  urine,  have  made  their 
appearance,  the  globule  undergoes  farther  change,  until  .it  I.i«t  it  rcas- 
sumcs  its  spherical  appeanince,  but  becomes  much  smaller  than  before, 
and  is  not  altered  by  hot  or  cold  acetic  acid.  These  so-called  small 
organic  globules  may  therefore  consist  of  /iUle  spherules  of  oxalait  cf 
lime,  altered  blood  corpuscles,  or  the  sperules  of  fungi.  1  have  tlemoQ- 
strated  the  last  in  a  great  number  of  cases ;  and  sometimes  they  form  a 
"  visible  white  deposit,"  such  as  Dr.  Bird  described.  It  is  a  pity  that 
the  name  "organic  globule"  has  been  employed  at  all,  for  certainly 
several  bodies  differing  from  one  another  answer  to  the  descriptioni 
given  of  it  The  so-called  "  large  organic  globules,"  or  "  exudation  or 
granular  corpuscles,"  have  been  shown  to  consist  of  an  aggregation  of 
fat  globules.  I  have,  therefore,  thought  it  better,  in  order  to  avoid  con- 
fusion, not  to  employ  the  term  in  this  work.     .Sir  note  on  p.  313. 

Should  the  practitioner  meet  with  objects  of  the  nature  of  which  he 
Is  in  doubt,  he  should  at  once  make  careful  drawings,  and  Cake  notes  of 
the  case  in  which  they  occurred.  The  importance  of  all  microscopical 
observers  being  familiar  with  die  appearance  of  all  extraneous  matters 
likely  to  be  found  in  urine,  has  been  dwelt  upon  in  p.  393,  et  stq. 


I 


397 


ENTOZOA. 

ITyiiatidi. — Small  hydatids  which  have  escaped  from  parent  cysts  in 
the  kidneys,  have  been  passed  in  the  urine,  and  eehinoeom  and  their 
hooklets  have  been  detected  in  the  deposit  in  some  cases.  The 
hooklets  of  these  creatures  arc  very  characteristic,  and  would  be 
found  in  the  urinary  deposit  Several  cases  have  occurred  in  which  small 
cysLs  have  been  |>a.<i5cd  entire.  In  these  rare  cases,  the  symptoms  uf  a 
tumour  connected  with  the  kidney  arc  present  At  length  the  cyst 
bursts ;  the  fluid  with  echinococci  is  discharged  in  the  urine ;  and 
perhaps  some  fragments  of  the  cyst  also  escape.  These  and  the  hook- 
lets  of  the  echinococci  arc  perfectly  characteristic,  and  cannot  be 
mistaken  for  anjthing  else.  An  account  of  a  recent  case  is  given  by- 
Mr.  Curling  in  the  "  Medical  Times"  of  August  15,  1863.  Mr.  Curling 
gave  me  several  of  the  hydatids  passed  by  this  patient.  I  could  not 
find  any  echinococci  or  hooklets,  but  there  eouSd  not  be  the  smallest 
doubt  as  to  the  nature  of  the  cy.sts.  Echinococci  are  represented  ia 
pi.  XXIII,  fig.  121.  and  the  booklets  in  fig.  133.  (Dr.  SievekJng, 
"Lancet,"  1853;  Mr.  Simon,  "Lancet,"  1853;  "Glasgow  Medical 
Journal,"  1856;  "Medical  Times  and  Gazette,"  1S55-)  In  most  of 
the  cases  the  termination  has  been  in  recovery,  and  even  if  the  hydatids 
make  their  way  from  the  kidney  through  the  lung,  the  probability  is, 
that  the  patient  will  rci~ovcr. 

The  occurrence  of  hydatid  cysts  are  less  common  in  the  kidney  than 
in  the  liver  and  lung.  Tlie  parent  cyst  is  usually  surrounded  by  puru- 
lent fluid. 

The  wall  of  tlie  renal  hydatid  cyst  like  the  walls  of  cysts  in  other 
Htuations  varies  much  in  thickness.  It  is  a  tough,  white,  opalescent 
jelly-like  membrane,  not  unlike  boiled  white  of  egg,  and  under  the 
microscope  is  seen  to  consist  of  several  layers  of  the  same  homogeneous 
material  throughout.  In  transverse  sections,  or  when  the  wall  is 
doubled  on  itself,  this  characteristic  Liminated  appe.-uance  is  most  dis- 
tinctly visible,  "  Entozoa,"  pi.  I,  fig.  i.  The  structure  of  the  wall  appears 
homogeneous  or  slightly  granular,  as  if  it  had  been  deposited  by  the 
outer  surface  of  the  inner  germinal  membrane  from  which  new  cysts  and 
echinococci  are  formed.  The  majority  of  renal  cysts  contain  a  number 
of  secondary  or  daughter  cysts,  which  vary  very  much  in  size  and 
number  in  different  specimens  ;  some  may  be  more  than  half  the  size  of 
the  contiining  or  mother  cyst,  while  others  of  them  may  be  so  small  as 
to  be  invisible  to  the  unassisted  eye.  These  secondary  cysts  6oat  freely 
and  unattached  in  the  fluid  with  which  the  parent  cyst  is  fiUedL 

The  granular  appearance  of  the  inner  membrane  arises  from  the 
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presence  of  little  elevations  whli  which  the  surface  is  studded.  B/ 
scraping  these  gently  vrith  a  knife,  not  unfircqucntly  many  echinococd 
will  be  reraoveil.  The  echinococci  may  also  be  ohtained  by  allowing 
the  fluid  contents  of  the  acephalo-cj'scs  to  fiow  into  a  conical  glass. 
After  a  short  lime  the  echin(w:o<:ri  sinJt,  .ind  may  be  removed  with  & 
pipette.  They  grow  as  buds  or  offsets  from  all  parts  of  the  internal 
surface  of  the  vesicle,  and  are  developed  in  groups  of  from  six  to  ten. 
Many  soon  become  detached  from  the  wall  of  the  cj*5t  and  die. 
Echinococci  .ire  represented  in  pi.  I,  fig,  3,  p.  403. 

The  echinococcus  Is  developed  from  some  of  the  masses  of  gertninal 
matter  of  which  the  inner  wall  of  the  cyst  seems  to  be  almost  entirely 
composed.  They  may  be  seen  at  different  stages  of  development  in, 
many  cysts  projecting  like  buds  from  the  sur&ce. 

The  echinococcus  has  been  proved  chiefly  by  the  researches  of 
Siebold  and  Van  Bencden  to  be  the  immature  condition  of  the  Jama 
ahinMOfivSf  a  minute  tape  worm  found  only  in  the  dog  and  wolf.  The 
taenia  echinococcus  is  about  jch  of  aji  inch  long,  and  consists  of  only 
four  joitiu,  including  the  head,  which  has  four  suckers  and  a  circle 
of  hooks,  pL  I,  fig.  6.  The  eggs  contain  a  six-hooked  embryo  which 
does  not  devclopc  into  a  cysticercus,  but  into  a  spherical  cyst  coutaio- 
ing  X  granular  material.  The  echinococci  arc  aftcrw'ards  developed 
by  budding  from  the  inner  wall  of  the  vesicle.  My  friend  and  pupil, 
Mr.  Neltleship  has.  published  some  very  interesting  observations  upon 
the  development  of  this  parasite  in  the  "  Proceedings  of  the  Royal 
Society"  for  June  21,  t366,  and  I  have  to  thank  him  for  some  beautiful 
specimens  of  the  ta;iila  in  ilie  ilog's  intestine  which  were  developed 
from  ilie  echinococci  taken  from  the  liver  of  a  sheep. 

The  entire  adult  worm  of  this  species  scarcely  exceeds  the  size  of  a 
millet  seed,  and  consists  of  three  segments  of  which  only  the  last  one 
is  fruitful.  On  the  arrival  of  this  segmcat  at  raalurit)',  being  then  full 
of  ova,  it  is  thrown  ofl"  from  the  creature,  and  a  new  segment  ij*  devdoped 
in  its  place.  The  ova  thus  set  free  in  the  intestines  of  the  dog,  are 
dtschargeil  by  myriatls  in  the  excrements,  and  finding  their  way  into  the 
stomachs  of  men  as  well  as  of  other  animals,  their  embryos  are  soon 
set  free.  Then  after  burrowing  through  the  mucous  membrane,  perhaps 
through  the  agency  of  tlie  circulating  blood,  they  become  convc)-cd  to 
and  lodged  in  some  distant  organ,  where,  after  the  necessary  interral, 
they  reappear  as  hydatid  vesicles  in  which  echinococci  are  developed^ 
as  explained  above. 

Fig.  3  represents  the  appearance  of  echinococci  magnified  irith 
an  inch  object-glass.  The  hooks  arc  sometimes  extruded,  a  conditioo 
which  has  been  considered  to  result  from  the  occurrence  of  cndosuiosis 
and  commencing  decomposition.  They  may  be  made  to  protrude  their 
hooks  by  leaving  the  opened  cj-si  for  twent)'-four  hours  in  the  fluid. 
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Tlie  ecfiinococcus  is  about  t-zooth  of  an  inch  long.     It  is  nourished 
by  imbibition  only.     'The  huokltrts  arc  thirty-four  in  number. 

Ifa  little  of  tlie  fluid  from  the  interior  of  an  hydatid  cyst  be  evapo- 
rated upon  a.  glass  slide,  numerous  crystaJs  of  chloride  of  sodium  will  be 
fonned.  Heintz  gives  the  following  plan  for  detecting  jw<r/>f/<- aWi/ in  the 
fluid  of  the  hydatid  cysts.  The  fluid  concentrated  by  evaporation  is  to 
be  treated  with  a  Utile  hydrochloric  acid  and  agitated  with  water,  and 
ether  free  from  alcohol,  until  nothing  more  is  taken  up.  The  impure 
succinic  acid  obtained  by  evaporating  the  cthcrial  solutions,  is  dL-uolved 
in  water.  Tlie  solution  Ls  to  be  filtered  and  evaporated  to  dryness. 
The  residue  is  then  treated  with  alcohol  and  completely  rccrystallised." 

The  character  of  the  claws  "  Enlozoa,"  pi.  I,  figs.  4,  5,  should 
be  particularly  noticed,  as  their  presence  is  characteristic  of  echinococci. 
Hydatids  are  occasionally  expectorated ;  usually  in  consequence  of  a 
cyst  in  the  liver  opening  into  the  base  of  one  lung.  The  appearance 
of  the  cysts  in  the  sputum  will  direct  attention  to  the  origin  of  the 
pulmonary  mischief,  but  the  observation  should  be  always  confirmed,  if 
possible,  by  the  microscopical  cxnniinacion  of  the  claws  or  hooks. 
Echinococci  nuy  be  presen'ed  in  the  creosote  solution  or  in  the  pre- 
servative gelitin.  The  hooks  may  be  preserved  moist  in  Suid,  or  dry 
in  Canada  balsam. 

DIploMou  crrnata. — The  most  remarkable  case  on  record  in  which 
worms  were  passed  from  the  urinary  bladder,  is  one  which  is  reported  by 
l>r.  Arthur  Farrc,  who  has  made  some  most  careful  Jissecrions  of  the 
worm,  and  obser^-ations  on  the  an-itomy  of  the  ova,  ("Archives  of 
Medicine,"  vol.  I,  p.  290.)  This  is  the  case  recorded  by  Mr.  Lawrence 
in  vol,  11  of  the  *'  Med.-Chir.  Trans.,"  in  the  year  iSi  i.  It  Is  the  only 
one  on  record.  Dr.  Fane  describes  the  general  characters  of  the  worm 
in  the  article  Worms,  "  [.ibraiy  of  Medicine,"  %ol.  V,  ]i.  141.  Ru- 
dolphi,  on  insufficient  e^'idcncc,  declared  that  these  worms  were  merely 
lymphatic  concretions ;  and,  in  consequence,  this  interesting  and 
authentic  case  has  not  yet  been  properly  noticed  by  writers  on  para- 
sites. In  a  recent  rc-investigation  of  the  whole  subject  Dr.  Farrc  has 
describe*!  the  minute  anatomy  of  the  worm  and  the  characters  of  the 
ova. 

The  patient  was  a  woman  twenty-four  years  of  age ;  and,  during  the 
course  of  two  or  three  months,  she  passed  as  many  as  from  eight  hun- 
dred to  a  ihou.sand  worms.  The  worms  were  of  two  different  kinds. 
The  first  form,  which  varied  from  four  to  six  inches  in  length,  were  passed 
in  great  number.  The  other  kind  was  smaller,  varying  from  half  an  inch 
to  an  inch  in  length.  These  worms  were  passed  on  one  occasion  only ; 
they  lived  in  the  urine  for  three  days,  and  moved  very  briskly.     They 
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bebng  to  the  genus  spiroptera,  and  Rudolphi  gives   to  them  At 
name  of  spiroptera  hominis.    The  laiger  wonns  have  been  named  hj 
Dr.  Faire,  from  their  body  being  double,  diplosoma  crenata.    Fig.  ^, 
pL    I,   represents   the  general  characters  of  the  worm,  one  half  the 
natural  size.     The   drawing  was  taken  from  one  of  the  largest  and 
most  perfect  specimens  of  the  entozoon.    In  the  centre,  at  llie  uiqw 
part  of  the  figure,  is  the  sharp  twist  or  kink,  where  the  body  is  most  con- 
tracted.    From  this  point  each  half  gradually  enlarges  to  a  catain 
distance,  but  tapers  again  towards   either    extremity;   the  rig^t  half 
terminating,  in  this  specimen,  in  a  point,  the  left  furnished  with  a  lateral 
membranous  flap.    This  half  of  the  body  shows  the  abdominal  groove, 
and  double   crenate  border.    The  right  half,  being  spirally  twisted, 
exhibits  successive  portions  of  the  dorsal,  lateral,  and  abdominal  sur- 
faces.    This  twisting  is  observable  in  many  specimens.     Towards  the 
extremity  of  this  half,  numerous  fibrous  cross-bands  are  shown.     The 
minute  structure  of  this  creature  is  very  peculiar,  and  has  been  accurate 
investigated  by  Dr.  Farre,  who  has  illustrated  his  remarics  with  nume- 
rous drawings.     It  appears  therefore  from  these  observations  that,  in 
this  unique  case,  two  new  forms  of  living  creatures,  never  seen  before 
or  since,  were  passed  from  the  bladder  in  considerable  number.    For 
the  details  of  the  case,  and  for  the  account  of  the  structure  of  the 
worms,  I  must  refer  to  Dr.  Farre's  original  paper  in  my  "  Archives." 

Dr.  Cobbold  authoritatively  condemns  Dr.  Farre's  researches,  and 
affirms  that  the  bodies  described  by  him  are  not  entozoa  at  all. 

Dactylliu  Aeulcatiu. — The  only  case  on  record  in  which  this  parasite 
has  been  found  in  connection  with  the  urinary  organs,  is  that  of  a  gid, 
aged  five  years,  who  was  under  the  care  of  Mr.  Drake.  Several  wonns 
were  voided,  and  some  of  them  were  carefiilly  examined  by  Mr.  Curling 
whose  memoir,  with  drawings  of  the  worm,  is  published  in  the  twenty- 
second  volume  of  the  "  Transactions  "  of  the  Medico-Chiniigical  Society. 
The  female  was  four  fifths,  and  the  male  only  two  fifths  of  an  inch  in 
length.  The  tegument  was  armed  with  spines,  occurring  in  clusters. 
The  worms  exhibited  active  movements ;  and,  if  left  in  the  urine,  they 
lived  for  two  or  three  days.  There  were  no  symptoms  in  the  case 
pointing  to  any  derangement  of  the  urinary  organs.  They  were  fast 
noticed  in  the  urine  on  May  26,  1839,  and  on  several  occasions  be- 
tween this  date  and  June  1 1,  after  which  no  more  worms  were  passed. 
These  entozoa  were,  therefore,  only  found  during  a  period  of  sixteen 
days,  and  they  were  not  present  each  day. 

atronnin*  fitsu. — This  parasite  appears  to  have  been  found  in  the 
human  kidney  on  one  occasion,  although  Kiichenmeister  comes  to  the 
conclusion  that  it  has  never  been  met  with.  The  specimen  is  preserved 
in  the  Museum  of  the  College  of  Surgeons.  It  is  occasionally  found  in 
the  lower  animals.  A  few  years  since,  I  found  three  beautiful  specimens  of 
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Ihe  worm,  b*'o  maJes  and  one  female,  coiled  up  in  the  kidney  of  a  large 
dog.  The  femalewas  about  15  inches  in  length,  and  rather  less  than  half  an 
inch  in  diameter.  The  skin  was  of  a  very  bright  blood-red  colour,  mottled 
with  black.  The  males  were  about  nine  inches  long,  of  a  reddish 
brown  colour,  and  about  a  quarter  of  an  inch  in  diameter.  The 
kidney  was  reduced  to  a  mere  fibrous  cyst,  rather  larger  than  the  organ 
on  the  opposite  side ;  and  the  three  entozoa  were  coiled  up  together, 
and  occupied  its  entire  cavity.  The  ureter  was  pervious  throughout, 
and  over  its  surface,  and  embedded  in  the  mucus  of  the  bladder,  were 
multitudes  of  ova.  Ova  were  passed  in  great  number  in  the  urine  of 
this  dog.  The  kidney  and  the  female  worm  were  preserved,  and  are 
still  in  my  possession. 

This  large  entozoon  is  almost  peculiar  to  the  kidney  and  urinaiy 
passages  and  is  rarely  found  elsewhere.  It  is  distinguishable  from  the 
common  round  worm  by  its  greater  size,  its  reddish  colour,  and  by  the 
possession  of  six  papillae  round  the  mouth. 

■IsMma  HKmstobluBi  has  been  found  in  the  bladder,  ureters,  and 
pelvis  of  the  kidney,  as  well  as  in  the  veins  of  the  intestine,  in  the  portal 
veins,  small  intestine,  gall  bladder,  &c.  Griesinger  states  that  this  para- 
site is  very  abundant  in  Egypt.  The  eggs  of  the  worm  were  embedded 
in  the  mucous  membrane  of  the  bladder,  which  was  much  congested  and 
ecchymosed  in  these  situations.  The  worms  themselves  appear  to  have 
been  found  in  the  vessels.  The  eggs  often  form  the  nuclei  of  small 
deposits  of  uric  acid.  They  have  been  found  adhering  to  the  mucous 
membrane  of  the  bladder,  kidneys,  and  ureter. 

BlUuurzla  Hsetnatobla. — Dr.  John  Harley  has  recently  called  atten- 
tion to  the  existence  of  endemic  hsematuria  in  certain  parts  of  the  Cape 
of  Good  Hope,  and  in  Natal,  and  has  shown  it  to  be  due  to  a  species 
of  Bilharzia  which,  afler  carefiil  comparison  with  Griesinger's  figures  of 
Eilharzia  haematobia,  he  has  been  induced  to  refer  to  another  species 
named  by  him,  R  Capensis,  "  Medico-Chirurgical  Transactions,"  vol. 
XLVI  I,  p.  5  5.  As  no  opportunity  has  yet  been  afforded  of  examining  the 
adult  animal,  it  is,  however,  probable  that  the  species  is  identical  with 
R  Hjematobia. 

Dr.  Harley  found  in  the  urine  of  his  three  patients  the  e^s  and 
ciliated  embrj'os  of  the  parasite,  also  part  of  its  intestine,  and  a  portion 
of  ciliated  integument  Drawings  of  the  eggs  embedded  in  mucus  and 
free,  are  given  in  '  Entozoa,'  pi.  I,  figs.  8,  9,  10.  For  the  specimens 
from  which  these  drawings  were  made,  I  have  to  thank  my  friend  and 
colleague.  This  parasite  is  a  non-hermaphrodite  trematode  worm.  It 
has  two  suckers,  and  in  the  body  of  the  male  is  a  peculiar  channel,  the 
"  gynaecophoric  canal,"  which  contains  the  female  during  copulation. 
See  fig.  1 1.  The  parasite  is  chiefly  found  in  the  vesical,  mesenteric,  and 
portal  veins,  and  by  its  presence  in  their  minute  branches  gives  rise  to 
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lesions  cf  the  mucous  membrane  of  the  intestines  bladder,  ureters,  aod^ 
pelves  of  Ihc  kidneys.  The  principal  symptoms  are  diarrhoea  and 
hscniaturia,  accompanied  by  great  anxmia  and  prostration  of  strcngiiL 
After  a  certain  time  the  ova.  and  embryos  of  the  para^sice  are  found  ia 
the  urine.  Dr.  John  Harley  considers  that  the  eggs  of^en  become, 
after  ihe  total  diKa]ipciiranf'i:  uf  the  h}i:ma[uri.i,  the  nuclei  of  renal 
calculi.  After  death  the  mucuus  membranes  affected  arc  found  :>titdded 
with  extravasationti  of  blood,  and  mure  or  less  thickened  and  ulcerated. 

Petitasimna  DaUiaihiiuat  is  a  minute  club-shaped  encysted  parasite 
having  3  double  pair  of  hooks,  but  being  destitute  of  sexual  organs. 
Is  frequently  found  on  the  surface  of  the  liver  in  goats,  oxen,  rabbits, 
cats,  and  some  other  animals.  There  is  but  one  known  instance  of  its 
ever  having  been  found  in  the  human  urinary  organs,  when  Wagner  dis- 
covered one  of  the  species  while  making  the  autoiisy  of  a  painter  63 
yeais  of  age,  who  died  of  Bright's  disease.  ■ 

oibcr  ^rarniB  iismviI  from  ctie  t'rliuir)i  orvAtu. — A  case  is  related  by  f 
Kai:>in  in  which  a  worm  three  inches  long  was  passed  by  a  man  fifty 
years  old.       Moublel  alludes  to  tlie  case  of  a  boy  aged  10,  who  voided 
four  worms  from  four  to  five  inches  long,  accompanied  by  pus,     Olhei 
instances  are  recorded,  but  thcsL-  do  nat  ^cciu  to  be  well  authenticated  fl 

paraalMs  BAd  other  Anlmali  oT  noeMcotal  prcBcnce  In  Vrlne. — In-' 
tcstinil  worms  are  sometimes  passed  into  the  vessel  containing  the 
urine,  and  the  patient  not  unfrcqucnlly  affirms  that  they  came  from  the 
bladder.  Various  species  of  atari  are  frequently  met  with  in  urini:. 
It  need  hardly  be  said  they  were  not  formed  in  the  urinary  organs.] 
Insects  and  their  larv.T  are  from  time  to  time  found  in  urine.  Patients) 
will  positively  assert  that  larva;  of  the  common  flesh-fly  have  beenpo&scd' 
through  the  urethra.  I  have  on  many  occasions  had  specimens  of  the 
common  m3{,'got  iind  cheese  maggot  forwarded  to  mc,  with  the  positive 
assurance  they  iiail  been  voided  by  the  patient.  The  presence  ofl 
the  tiachece  in  every  pan  of  the  body  prove  the  cteaiure  to  be  an  insect, 
and  it  need  scarcely  be  said  that  an  air-breathing  insect  could  not  ha^-e 
been  developed  in  any  part  of  the  urinary  uigans.  These  insect  larva: 
will  pass  through  the  entire  tract  of  the  intestinal  canal  in  a  bving  staicfl 
5>ir  "TTie  Microscope  in  its  Application  to  Practical  Medicine,"  and 
papers  by  Dr.  EJrinlon  and  Mr,  Ulood,  in  vol.  Ill  of  my  "Archives."  1 

RionRMtMi  dot*  of  riitrtn  »r  of  Bioad  arc  occasionally  mistokenfl 
for  intestinal  worms.  Microscopical  examination  will  enable  any  one  , 
ax.  once  to  distinguish  them  without  difficulty,  as  the  threads  of  6bfin 
cannot  be  mistaken  for  any  texture  uf  an  cnlo^ooru  If,  however,  entozoa 
be  altered  by  remaining  fur  some  time  in  the  urine,  their  texture  may 
become  so  disintegrated,  as  to  present  no  special  anatomical  eharacterii 
whatever. 


403 


fRINARY  CALCUU. 


eiisldermtlolu  on  fbe  Ponnatlaii  of  calrnil. — There  are 
several  substances  in  healthy  urine  which  are  only  slightly  soluble  in 
water.  Id  certain  derangements  of  the  physiological  actions,  some  of 
these  are  produced  in  much  larger  proportion  thaii  in  health,  wliile 
Other  matters  not  present  in  healthy  urine,  and  not  readily  soluble  in 
water,  are  sometimes  formed.  It  is  not  therefore  surprising  that,  froia 
time  to  time,  we  find  that  some  of  these  matters  are  stowiy  de]x>sitcd 
in  the  insoluble  form  from  the  urine  while  it  yet  remains  in  the 
bladder,  or  even  before  it  reaches  this  organ.  It  is  interesting  to  con- 
sider the  various  conditions  which  are  likely  to  lead  to  this  deposition 
of  insoluble  calculous  material,  and  it  is  instructive  to  study  the  slate 
of  the  system  in  relation  to  the  parttcukr  form  of  insoluble  matter 
deposited.  If  we  were  accurately  acquainted  with  the  mode  of  depo- 
stion  of  calculous  matter,  it  Ls  very  possible  that  we  might  lay  down 
such  rules  for  the  guidance  of  patients  in  whom  Uie  tendency  existed 
as  would  prevent  the  formation  of  the  stone,  or  retard  its  increase  if 
already  formed. 

The  deposition  of  a  calculus  docs  not  always  depend  upon  the 
state  of  the  urine,  for  it  is  possible  tliai  the  urine  may  be  healthy 
while  a  stone  is  forming ;  the  changes  talcing  place  on  the  surface  of 
the  stone  itself  causing  the  precipitation  of  more  insoluble  matter. 
Kemcdies  which  act  on  the  kidney  in  many  cases  exert  no  influence 
upon  the  formation  of  a  stone.  It  will  often  be  found  that  the  ten- 
dency to  calculous  disorder  is  explained  by  deranged  chemical  changes, 
which  may  perhaps  be  materially  modified  by  attending  to  the  action 
of  the  alimentary  canal  and  skin,  altering  the  mode  of  living,  and  ad- 
ministering the  salts  of  the  vegetable  acids,  alkalies,  mineral  acids, 
or  mere  diluents  in  large  quantity,  according  to  the  nature  of  the 
cose. 

In   those  cases   in  which  the  ileposition  of  the    calculous  matter 

mainly  depends  upon  the  mine  being  in  a  state  unfavourable  for  holding 

certain  slightly  soluble  matters  in  solution,  it  follou's  that  the  tendency 

to  deposit  may  be  averte<l,  if  the  condition  of  the  urine  can  be  altered. 

It  ii  possible  that  at  one  time  an  acid  state  of  urine  may  favour  the 

precipitation  of  uric  scid ;  while,  after  a  short  interval,  its  characters 

may  become  so  ahercd  that  it  becomes  alkaline.     Not  only  docs  the 

precipitation  of  uric  acid  cease,  but  phosphates,  which  arc  insoluble  in 

I       an  alkali,  are  deposited.     Phosphatic  salts  are  soon  precipitated  on 

I       the  uric  acid,  and  the  stone  thus  becomes  most  effectually  protected 

I       from  the  further  solvent  action  of  an  alkali 
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AQimni  nattw  In  raicuii.— Calculi  are  usually  composed  of  many 
diTcTciu  coiibtiiucnU  ',  but  one  generally  predoiuiiutes  greatly  over  chc 
rest,  and  the  calculus  is  nained  accordingly.  Even  the  purest  cakuU 
coraposctl  of  carUiy  salts  contain,  nevertheless,  a  certain  proportion  of 
organic  mutter ;  and  thoiic  which  seem  to  con&iiit  of  oiganJc  material 
only,  contain  a  small  proportion  of  earthy  salts.  A  certain  anwunt  of 
animal  matter  is  deposited  with  the  hard  material,  and  in  many  cases  ^ 
serves  to  agglutinate  the  partides  ti>gcther.  B 

Tt  has  been  shown  by  Mr.  Rniney  that,  when  saline  matter  crj'stalltses 
in  a  viscid  substance  like  gum  or  mucus,    it   tikes  the   form  of  a 
sphericar    mass  instead   uf  assuming    its  usual  crystalline   charactvrv 
{.See  Mr.   Rainey's  "  Obsen-'ations   on    the  Fonnalion    of  Shell,"  ic.) 
After  the  hard  matter  of  a  stone  has  been  dissolved,  this  aninuU  matter' 
may  be  seen  in  tlie  form  of  a  translucent,  granular,  mucus-!ikc  mass. 
Upon  microscopical  examinntion,  the  remains  of  delicate  fungi  can  often 
be  delected  in  this  matrix,  and  very  frequently  <lumb-hells  of  oxalate  ^ 
of  lime,  or  fragments  of  them,  are   found.    The  fungi  were   formed  ■ 
during  the  formation  of  the  calculus ;    and    it    ts   probable    that    the 
reaction   developed   in    the   fluid    in   contact  with  them  during  their 
growth,    occasioned:!    the    continued    precipitation    of    the    Ensoluble  fl 
matter. 

The    hard    calculous 
exist    in   healthy  urine, 
posited  from   their  weak 
which  are  not    present   in 
/imf,  cystine,  &c.  H 

ur  tlie  ConMntrle  L«T'nt  of  calcnU. — The  insoluble  materia]  ts 
deposited  in  distinct  layers,  whic-h  can  often  be  readily  detached  and 
separately  examined,  '  Calculi,'  pi.  I,  fig.  i.  These  layers  are  easily 
demonstrated  by  making  a  section  of  the  calculus,  which,  except  in 
the  case  of  the  hardest  and  most  brittle  calculi,  may  be  readily  effected 
as  follows.  The  raictilus  is  to  be  s;»wn  thn>ugh  with  a  fine  sharp  saw. 
'ITic  cut  surface  is  next  to  be  ground  smooth,  by  being  nibbed  down . 
upon  a  smooth  flat  hone  with  water.  WTien  it  is  perfectly  even,  it  may ' 
be  washed  and  allowed  to  dry.  Lastly,  the  cut  surface  is  to  be  varnished ; 
and  now  all  the  different  layers  will  be  scon  most  distinctly.  If  the  ca^ 
cuius  be  very  brittle  and  hard,  unless  it  be  sawn  through  with  a  diamond 
wheel,  il  is  better  to  grind  aw.iy  one  half  without  attempting  to  saw- 
through  it.  Small  calculi  arc  very  easily  ground  and  polished, 
often  furnish  very  instructive  specimens. 

The  concentric  layers  are  often  of  different  colours,  of  diflTereot 
grees  of  hardness,  containing  varying  proportions  of  organic  base,  and 
of  different  chemical  composition.     Each  ring  forms  the  section  of  a  ■ 
layer,  and  a  portion  of  each  may  be  dcUched  and  sep.irately  subjected 


matter    may   consist  of  substances   which 
like  ph&sphata    and  urk  acid,   slowly  de- 
solution    in    the  secretion ;   or  of  materiab 
perfectly  normal    urine,  such  as  oxalate  tf 
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chemical  examination.  Some  of  these  layers  arc  deposited  quickly, 
otliers  more  slowly;  and  they  therefore  vary  considenibly  in  hardness. 
In  examining  a  calculus,  it  will  be  necessary  to  subject  a  small  jwrtion 
of  sevenJ  layers  to  exoinioalion. 

Concentric  laycis  may  be  demonstrated  in  the  most  minute  calculi, 
even  in  those  microscopic  calculi  which  require  to  be  examined  under 
apowcr  of  350  dL-imcters,  pi.  11,  figs.  i»,  13,  14,  15. 

Seldom  can  any  definite  crystalline  form  be  made  out,  except  upon 
the  surface  of  the  concrerion ;  and  upon  examining  small  portions  of 
a  calculus  in  the  microscope,  nothing  but  a  great  number  of  fragments, 
exhibiting  concentric  layers,  can  iwually  be  distinguished.  Sometimes 
the  material  is  at  6rst  deposited  in  separate  littk  spherical  masses, 
whidi  become  aggrcgatcdj  and  at  length  become  incorporated  to- 
gether. .\lthough  distiutt  names  are  assigned  to  different  forms  of 
calculi,  a  concretion  entirely  composed  of  one  substance  is  seldom 
met  witik 


Of  the  CJassa  of  Urinary  Oti^i,  and  ef  the  Cltemicai  Examination 

of  Caiatii. 

For  convenience  of  description,  calculi  may  be  arranged  in  two 
classes,  according  to  the  relative  proportion  of  the  organic  matter  and  inor- 
ganic salts  present.  The  eambmtiblt,  or  almost  entirfly  tombmlibte 
calculi,  are  those  which  leave  very  little  residue  after  exposure  to 
the  action  of  a  red  heal  on  platinum  foil ;  while  the  partiaUy  com- 
bustible or  incombiistibit  calculi  leave  a  considerable  proportion  of  &xed 
residue. 

(.  Tb«  ant  ctu«  includes  calculi  composed  of  vnV  add^  urates 
of  ammonia^  soda,  lime,  and  magnesia,  and  the  tare  forms  of  uric 
or  xanthic  oxide  ea/cu/i,  fibrinotu  and  blixd  uxlcuU,  and  those  consisting 
of  cyiiine. 

II.  The  iceond  clam  comprehends  the  oxalate  of  lime  or  mulberry 
caleuius;  calculi  composed  oi  vAr\oM%  pkotphaiie  defasits ;  that  consisting 
■  ci  earbotute  of  lime,  whicli  is  very  rare  in  the  human  subject  but  not  un- 
common among  the  lower  animals ;  and  the  siiieie  aeid  calculus. 

The  first  preliminary  test  to  which  a  portion  of  calculous  matter  of 
unknown  composition  is  subjected,  consists  in  exposing  it  to  the  action 
of  a  red  heat.  When  reduced  to  a  fine  powder,  a  little  is  placed  npon 
a  piece  of  platinum  foil,  and  heated  in  the  flame  of  a  spiril-Iamp.  If 
a  carbonaceous  mass  remain,  it  is  to  be  exposed  for  some  time  to  a 
red  he-il,  until  it  is  entirely  dis-sipatcd,  or  until  nothing  but  a  white  ash 
remains. 

If  it  be  almost  entirely  dissipated,  the  original  powder  is  to  be  tested 
for  irrv  arid,  urates  of  sodOf  lime,  ammonia,  or  cystine,  according  to  the 
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method  described  for  testing  for  these  substances,  when  they  occar  as 
urinary  deposits.    See  taMes  V,  VII. 

Jf  the  fmvdir  ht  immnbustihk,  or  <yc\-f  partially  {ombusHbU^  it  is  to  be 
tested  for  phosphfUe  of  limf,  tripie  pkosphaU,  and  oxalaU  af  time,  by  the 
methods  indicated.     Sa  uiblc  VI. 

Tests  kept  in  RmBll  Bottim  wlita  CnptlUur  Oria«M. — In  p.  97  I 
have  directed  atten:ion  to  a  very  convenient  plan  of  keepirig  reagents, 
which  is  not  only  applicable  to  the  subject  now  under  coosklenitioo, 
but  will  be  found  of  great  advantage  in  all  cases  in  which  only  a  very 
small  portion  of  nutter  is  to  be  subjected  to  examination,  panicolarly 
in  ascertaining  the  chemical  characters  of  substances  which  form  the 
subject  of  microscopical  enquiry.  The  plan  of  examining  the  chemical 
composition  of  a  substance  which  I  am  about  to  describe,  may  be 
tcnned  not  inaptly  muroicopual  testing.  A  chemist  may  cany  his 
laboratory  in  his  pocket ;  and  the  physician  may  take  all  the  apparatus 
necessary  for  the  most  complete  qualitative  examination  he  is  ever 
called  upon  to  make,  in  a  space  much  less  than  that  now  usually  occu- 
pied by  the  urinometer,  spiritlamp,  and  acid-botlles. 

These  little  test-bottles  have  been  arranged  in  a  case,  with  the 
urinometer  and  other  apparatus  required  for  the  eraminarion  of  urine. 
The  mode  of  tilling  these  test-botiles  is  described  in  p.  98.  When  we 
jirorccd  to  test  a  small  portion  of  calculous  matter,  it  is  to  be  powdered 
and  placed  on  a  glass  slide.  The  cap  is  removed  from  the  test-bottle 
cont-iining  the  appropriate  reagent,  which  is  then  inverted,  and  its 
capillary  extremity  placed  near  to  the  matter  or  drop  of  solution  to  be 
tested.  The  warmth  of  the  hand  cx[)ands  the  air  contained  io  the 
bottle,  and  a  drop  of  the  liquid  is  expelled.  In  this  way,  a  drop  of 
an  unknown  solution  can  be  readily  subjected  to  the  action  of  several 
tests,  and  indications  of  the  presence  of  certain  substances  may  be 
obtained  as  clearly  as  if  much  larger  quantities  were  operated  on. 

TminK  for  rMrbamU^a. — In  testing  for  carbonates,  the  powder  or 
aohilion  may  be  lightly  covered  with  a  piece  of  thin  glass,  and  the  add 
subsequently  added ;  the  slightest  effervescence  becomes  at  once 
clearly  perceptible ;  and,  if  necessary,  the  specimen  may  be  subjected 
to  microscopical  examination,  and  thus  thesmnllest  disengagement  of  sir- 
bubbles  can  be  detected. 


Class  I. — CadaJi  tehiih  Umvcnlf  a  TVaci  of  Fixed  Residue  afitr 
Exposure  to  a  Red  fftat. 

Cr4e  XtM  calcwlL — Nearly  two  thirds  of  the  ralculi  in  the  museums 
in  this  country  consist  in  great  pan  of  uric  add.  They  vary  very  much 
in  site.  Small  uric  acid  calculi  arc  sometimes  formed  in  considerable 
number  in  the  kidney     For  the  most  part,  the  deposition  of  the  uric 
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acid  commences  in  the  kidney  itseU;  and  not  unfreqaently  the  small 

concretion  becomes  impacted  in  the  lower  part  of  the  urinifcrous  tubes 

or  in  the  infundibula,  and  gives  rise  to  great  irritation,  until  it  becomes 

reteascd,  and  passes  down  Ihc  ureter  into  the  bladder.     It  may  now 

escape  from  the  urclcr  or  remain  in  the  bladder,  when  layer  after  layer 

added,  and  if  it  be  not  removed,  it  soon  attains  a  considerable  sire. 

The  uric  acid  calculus  is  usually  of  an  oval  form,  but  somewhat 

iltened  on  two  of  its  surfaces.    A  large  uric  acid  calculus  consisting 

)f  concentric  layers  of  nric  add,  deposited  upon  a  smaller  calculus 

of  oxalate  of  lime,  is  represented  in  ])l.  I,  fig.    t.      It  is 

quite  smooth  externally,  sometimes  lough,  or  covered  with 

[t.  number  ot  rounded  projections.     It  is  generally  of  a  browni&h  hue, 

varying  from  a  pale  fawn  colour  to  a  dark  brownish  red.    Dr.  Rees  met 

with  one  specimen  in  which  the  nucleus  was  quite  white,  and  was  com- 

H  posed  of  pure  uric  acid  destitute  of  colouring  matter.    The  consistence 

■  *  of  the  uric  acid  calculus  is  usually  hard,  and  its  texture  compact,  but 

rarely  it  is  soft,  and  can  be  broken  down  between  the  finger  and  thumb. 

It  breaks  up  into  small  angular  pieces. 

I    have  examined  many  small    uric  acid   ciilruH,   and    in    several 

instances  have  found  that  the  nucleus  consisted  of  matter  Insoluble  in 

potasli,  which  polarised  readily;  and,  in  some  specimens,  well-defined 

^  dumb-bell  crystals  of  oxalate  of  lime  were  discovered.     In  some  few 

^B  cases,  the  nucleus  probably  consisted  originally  of  mucus  or  some  soft 

^■:inattcr,  which  after  a  time  had  shrunk  and  nearly  dried  up,  leaving  a 

^B^Space  or  cavity  in    the    centre    of  the   calculus ;  but,  even  in    these 

instaiKcs,  matter,  insoluble  in  potAsh  and  acetic  acid  may  generally  be 

detected,  and  not  unfrcquently  dumb-bells  of  oxalate  of  lirac  may  be 

L      found  in  the  nucleus  of  uric  add  calculi. 

^P  The  uric  acid  calculus  is  often  coated  with  phosphates.  The  irrita- 
1^  tion  of  the  calmlus,  according  to  Dr.  C.  O.  Rccs,  excites  the  .secretion 
of  an  abnormal  quanrity  of  alkaline  fluid  from  llie  mucous  membrane  of 
the  bladder,  which  causes  the  earthy  phosphates  to  be  precipitated  (rom 
their  soUilion  in  the  urine.  If  ammonia  were  set  fi^e  by  the  decompo- 
sition of  the  urine,  it  is  possible  tliat  a  little  of  die  uric  acid  calculus 
might  even  be  dissolved ;  but  this  would  soon  be  prevented  by  the 
dcpo-sition  of  earthy  phosphate  upon  the  surface.  The  phosphates  are 
not  s^rttM  in  increased  quantity  by  the  mucous  membrane  of  the 
bladder,  as  was  formerly  believed,  but  arc  merely  precipitated  from  their 
^—solution  in  the  urine. 

^f  CbcmlcAi  Ckar«funi.~Insolub1e  in  boiling  n-ater,  soluble  in  pota.sh. 
From  the  alkaline  solution,  crystals  of  uric  acid  may  be  obtained  by 
addiny  excess  of  acid.  The  murcxide  lest  may  be  applied,  p.  373.  When 
heated  on  platinum  foil,  it  evolves  an  odour  of  bumi  horn.  Carbonate 
of  ammonia  and  hydrocjanic  acid  arc  among  the  products  of  decorapo- 
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sidon.  The  small  amount  of  residue  which  remains  aAer  the  ask  bos 
been  exposed  Lo  a  red  heat  for  some  time,  consists  piinctpally  of  phos- 
phates and  carbonates  of  soda  and  lime. 

catcuu  cMnvoHCd  af  rnucA. — These  calculi  usually  contain  urates 
of  soda,  ammonia,  and  bine ;  and  very  conunonly  small  quantities  of 
oxalate  of  lime  arc  dcpOiiLtcd  with  the  urates.  This  calculus  is  In  gteat 
part  soluble  in  boiling  irater,  and  gives  off  ammonia  when  heated  with 
a  strong  solution  of  bicarbonate  of  potash.  Dr.  Prout  states  that  H  is 
prinripalty  met  with  in  rhildrcn,  and  is  usually  small  in  size,  of  a  {utle 
brcm-n  colour.     Layers  of  urate  are  often  found  in  uric  acid  calcuIL 

Chemiad  Examination. — AAer  treating  the  calculus  with  boiling 
water,  the  insolublt:  matter  \s  to  be  se]iaratccl  by  fdlratiun.  This  may 
consist  of  oxalate  of  lime  and  pliospliates^.  If  only  a  Uitle  boiling  water 
has  been  added,  the  urate  will  be  deposited  as  the  solution  cools.  The 
solution  is  to  be  tested  as  follows.  Acetic  acid  will  precipitate  the  uric 
acid.  The  mixture  is  to  be  filtered,  and  the  filtered  solution  evaporated 
to  dryness.  The  residue  is  to  be  exposed  to  a  red  hcaL  Carbonate  of 
soda  and  carbonate  of  lime  remain.  The  last  may  be  obtained  by  sohi- 
tion  in  acetic  acid  and  prcci])itation  as  oxalate. 

Urle  OslMe,  Xantkle  Oxide.  Xantmoe.— These  names  have  l>een 
given  to  a  rare  fonn  of  calculus,  which  has  only  been  found  in  man  on 
three  occasions.  3t  is  not  soluble  in  water  j  it  is  hard,  of  a  yellowish 
bro«Ti  colour,  and  the  surface  can  bo  polished  by  friction.  Scherer  has 
found  xantliinc  in  the  liver  and  sj^lecn,  in  muscle  and  in  blood.  It  is 
closely  alUed  to  uric  add,  and  also  to  hypo.\anlhine,  which  only  ditTcra 
from  it  in  containing  two  atoms  more  of  oxygen,  p.  374. 

CystJo  Oxide — CfaUne. — Tills  form  of  cali;ulus  is  of  a  pale  greenisll 
colour  ;  its  surface  is  smooth,  and  there  are  no  indications  of  coDcentric 
layers.  The  fracture  is  glistening,  and  the  structure  is  scmi-transpareaL 
The  chemical  characters  of  this  calculus  are  die  satne  as  those  of  C)-sbne, 

P-  383- 

nbrinouH  c*-aieuiiM. — T\\\%  form  was  first  noticed   by  Dr.  Marcet, 

and  it  appears  to  consist  entirely  of  an  elastic  organic  Bubstance  closely 
allied  to  fibrine.  It  is  said  to  resemble  yellow  wax  in  its  appeataace. 
It  dissolved  in  potasli,  but  was  precipitated  by  excess  of  add.  It  was 
insoluble  in  water,  alcohol  and  etlier ;  but  was  dissolved  by  acetic  acid, 
with  the  aid  of  heat.  In  this  solution,  ferrocyinide  of  potaisium  pro- 
duced a  precipitate.  It  Icfl  very  little  tixed  residue  aAer  exposure  to  % 
red  heal. 

iiimkI.crIcu11. — Dr.  Scott  Alison  fumishca  the  following  interesting 
remarks  with  reference  to  a  case  in  which  he  discovered  some  blood- 
calculi  in  the  kidney.  ("  Archives  of  Medicine,"  vol  I,  p.  245.)  Uj^n 
examining  the  body  of  a  man  named  William  Solly,  who  was  admitted 
into  the  Consumption  Hosiiital,  Brompton,  under  the  caic  of  Dr.  Curshara, 
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on  August  23,  and  who  tlied  on  the  30th  of  the  Mmc  month,  the  left 
kidney  was  found  by  Dr.  Alison  to  be  greatly  wasted  and  changed  in 
structure.  The  infUndibula  and  pelvis  were  stuffed  with  hard  bodies, 
most  of  which  were  of  a  coal-black  colour,  pi.  I,  figs.  7  and  8.  "  The 
black  calculi  occupied  the  ]}clvis,  white  the  infundibula  were  tenanted 
with  a  few  calculi  of  a  whitish-g^ey  colour,  with  one  exception  small  in 
8i«r,  about  the  magnitude  of  peai-seeds,  and  wanting  the  ordinary 
phy.si<:al  characters  of  ijli05]jhatc  of  lime.  One  uikulus,  which  occupied 
an  infundibujum,  is  the  size  of  a  horse-bean,  looks  somcwfaat  worn  and 
disintegrated,  and  at  one  point  resembles  a  piece  of  decayed  wood. 
At  one  side  it  is  black,  fruni  the  presence  of  altered  blood.  It  is  very 
light  in  weight,  and  is  composed  of  blood  and  phosphate  of  lime.  The 
black  calculi,  which  form  the  chief  point  of  interest  in  the  case,  were 
about  six  in  number,  and  ranged  from  the  size  of  a  coriander-seed  to 
that  of  a  small  horse-bean.  When  found,  these  black  calculi  were 
toleably  hard ;  but,  being  friable,  they  partly  broke  asunder  in  handling. 
The  fractured  surface  varie<l  a  little  in  colour,  in  some  parts  prcseotlng 
a  dark  rusty  ttnu"  Liquor  ammoniae  dissolved  them ;  they  were 
capable  of  partial  combustion.  The  microscope  revealed  only  amoii)hou» 
particles ;  but  Dr.  Owen  Rces,  with  the  assistance  of  a  neutral  saline 
solution,  discovered  forms  whicli  Jie  considered  to  be  the  remains  of 
blood  corpuscles. 

The  kidney  was  remarkably  altered.  It  was  very  small,  but  retained 
somewhat  of  the  normal  shape.  It  weighed  only  an  ounce  and  a  half, 
and  was  only  two  inches  in  length.  Its  colour  was  drab;  its  consistence 
was  &nn  and  fibrous.  At  one  extremity  only  could  any  natural  cortical 
or  tubular  structure  be  fouutL  I'hc  organ  resembled  a  sac  with  thin 
irregular  walls.  The  lioing  membrane  appeared  healthy.  The  renal 
artery  was  small,  thickened,  and  scarcely  admitted  a  common  probe. 
Tlic  ureter  was  small,  but  less  out  of  prupottioii  than  the  artery.  'J'he 
investing  membrane  could  not  be  separated  from  the  other  parts  with 
which  it  was  connected. 

The  atrophy  of  the  kidney  in  this  case  was  probably  brought  about 
by  the  production  of  inflanmnatory  action,  set  up,  perhaps,  by  the  pre- 
sence of  small  cilculi  of  phosphate  of  lime.  Blood  was  probably 
effused  in  consequence,  and,  from  suppression  of  urine,  remained  in 
the  infundibula  and  pelvis,  and  fiiiled  to  be  washed  down  the  ureter. 
Tliis  blood,  hardening,  would  form  the  calculi  which  were  discovered. 
After  the  abatement  of  the  supposed  intlammatory  action,  degenerative 
proceues  would  supervene,  and  lead  to  the  remarkable  atrophy  and 
change  which  the  kidney  presented.  The  duties  of  this  altered  kidney 
would  be  thruwn  upon  the  other ;  but,  as  tlie  system  was  much  wasted 
by  disexse,  no  increase  of  ii/c  would  resulL 

*'  Only  a  very  imperfect  history  of  the  patient  could  be  obtained, 
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be  being  very  exhausted  when  he  came  into  hospital.  Since  his  deat 
inquiries  have  been  made  for  tnfonnadon,  but  with  little  success.  He 
was  fifty-two  years  old,  and  by  trade  a  painter.  He  had  been  ill  with 
cough  two  years,  and  his  feet  and  leg*  became  cedematons  only  two 
weeks  previous  to  his  decease-  No  information  could  be  obtained 
respecting  his  havii^  sulTcrcd  tem  calculi  in  die  bladder,  or  from 
hematuria ;  but  it  is  right  to  mention  that  no  member  of  the  bnuiy  of 
the  deceased  cou!d  be  found." 

rmttir  canrrviioiu. — These  hare  been  already  alluded  to  under 
UrostettlUK  Specimens  of  urine  which  contain  large  lumps  of  hard 
fatty  matter  will  sometimes  be  bnnighl  for  examination.  Quite  lately  1 
have  seen  two  such  specimens,  which  were  said  to  be  cases  in  which 
concrete  fatty  matter  had  been  passed  in  the  urine.  In  these,  how- 
ever, the  fat  was  ordinary  suet,  as  was  proved  by  the  presence  of  the 
fat-vcMcle,  white  and  yellow  fibrous  tissue,  and  fragments  of  vesads. 

Class  II. — Caicufi  whUh  leajf  a  comiderabU  quaniUy  of  JLaed 
Ttsidue  after  txposure  to  a  red  heat. 

oxAlaM  of  Mmc  CalenU. — I  have  seen  an  oxalate  of  lime  calculus 
not  larger  tlian  the  r-5ooth  of  an  inch,  and  have  traced  the  fomiatiOD 
of  these  stones  through  their  several  stages.  I  believe  that  the  dumb- 
bell crystals  formed  in  the  kidney,  in  the  first  place  become  aggregated 
together,  forming  small  colleccions,  as  represented  in  pt.  XXXIII,  figs. 
182,  186;  crystalline  matter  is  then  depoated  in  the  inieraliccs,  and 
gradually  a  microscopic  calculus  results.  Two  beautiful  spcdiDens  of^ 
microscopic  oxalate  of  lime  calculi  are  represented  in  figs.  1  z  and  13,  fl 
pi.  II,  '  Oilruli.'  At  «•,  fig.  ij,  a  much  smaller  micnncopic  calculiw 
is  seen,  consisting  of  only  two  dumh-bclls.  In  figs.  14  and  15,  micro- 
scopic  calculi  of  oxalate  of  Hme  are  also  represented.  H 

These  mimite  calculi  remain  probably  for  some  time  in  the  kidney, 
and  slowly  increase  unril  they  form  the  concretions  known  as  the  hemp- 
seed  calculi.  Not  unfrcquently  a  number  of  them  are  formed  in  the 
kidney,  and  pass  down  the  ureter  one  after  the  other  at  various  inten  als 
of  time.  Sometimes  one  liecomcs  impacted,  and  gives  rise  to  the  most 
serious  and  distressing  symptoms.  Having  arrived  at  the  bladder,  the 
slow  deposition  of  the  oxalate  may  continue,  or  layers  of  uric  acid  oc  a 
phosphate  may  be  deposited,  according  to  the  state  of  the  urine.  | 

In  cases  where  the  oxalate  increases,  the  surface  becomes  tubeT>- 
ciliated,  in  consequence  of  the  irregular  exposition  of  the  salt ;  the 
colour  varies  from  a  pale  brown  to  a  dark  brown  purple.  They  are 
commonly  called  mulberry  calculi.  Such  stones  often  attain  a  large 
size.  They  arc  very  heavy  and  hard,  On  section,  the  lomimc  are  well 
seen,  and  it  is  often  noticed  that  the  calculous  matter  has  been  deported 
most  unequally. 
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Occasionally  the  oxalate  of  lime  is  deposited  almost  colourless 
and  crystalline.  Dr.  Prout  figures  one  of  these  calculi.  I  have  a 
beautiful  specimen,  which  was  given  me  by  Dr.  Gibb,  and  was 
obtained  from  the  horse.  Large  octahedral  crj'slals  of  oxalate  of  Umc 
can  be  seen  ail  over  the  surface.  The  small  hcmpsccd  calculi,  which 
are  while  on  the  surface,  also  exhibit  numerous  beautiful  crj-stals, 
although  they  are  smaller  than  those  referred  to  in  the  last  specimen. 

A  beautiful  example  of  another  fonn  of  oxable  of  lime  calculus, 
the  surface  of  which  is  of  a  pale  brown  colour,  and  the  tubercles  small 
and  delicate  compared  with  the  mulberry  calculus,  is  represented  in 
fig.  3,  pi.  I,  '  Urinary  Calculi.' 

Occasionally,  however,  in  pcstmoriem  examinations,  we  are  some- 
what surprised  to  find  these  calculi  in  the  kidney,  although  the  patient 
never  suifered  from  the  slightest  symptom  during  life.  I  have  a  calculus 
the  sise  of  an  almond,  which  I  found  fixed  vcr>'  firmly  in  one  of  the 
ureters  of  a  man  who  died  of  another  malady.  Although  its  surface  is 
rough,  and  it  is  half-an-inch  in  diameter,  it  caused  scarcely  any  uncasi- 
nes.1,  and  there  was  no  suspicion  of  its  existence  before  (he  patient 
died. 

The  large  mulberry  calculus  rqiresented  in  fig.  5,  was  removed  from 
a  man  aged  45,  by  Mr.  James  H.  Ceely.  of  Aylesbury.  The  drawing  is 
from  a  photograph,  and  rejircscnts  the  calculus  two  thirds  of  its  teal 
size.  Mr.  McCormick  sent  me  the  following  history  of  the  case.  It  is 
not  a  litdc  remarkable  that  a  rough  calculus  like  this,  weighing  twelve 
drachm^i,  should  have  been  present  without  causing  great  pain  and 
uneasiness : — 

"  At  the  .Tgc  of  15  years  the  patient  {now  45)  suffered  from  pain  in 
the  hypogastric  region,  extending  along  the  urethra  to  the  glans  penis. 
At  intervals  during  the  succeeding  twelve  months  the  pain  was  very 
violent,  and  was  at  each  attack  followed  by  the  evacuation  of  bloody 
urine.  Occasionally  since  ihen  he  experienced  pain  in  these  situations, 
while  taking  horse  exercise,  or  during  unusual  exertion,  but  «n«r  h  any 
greal  fxtent,  and  he  was  rw.'er  compelled  to  seek  athice, 

"  With  these  exceptions  his  general  health,  although  delicate,  had 
been  good  tilt  last  June  (1858),  when  he  had  an  accession  of  symptoms 
resembling  those  mentioned,  but  greatly  aggravated.  The  urine,  in 
addition  to  blood,  contained  'gravel.'  At  this  time  he  consulted 
Mr  Rcjmolds,  of  Thame,  who  detected  a  vesical  calculus,  and  on  the 
20th  September,  Mr.  J.  H.  Cccly,  performed  the  lateral  operarion  and 
removed  a  rough,  irregular,  mulberry  calculus,  weighing  twelve  drachms. 

•'  During  the  first  ten  days  subsequent  to  the  operation,  the  urine 
contained  considerable  quantities  of  pus  and  blood,  after  which  time 
all  abnormal  characters  disappeared,  and  the  patient  was  discharged 
from  the  Bucks  Infirmary  perfectly  well  on  the  8th  of  October,  and  had 
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!iU0crcd  little  pain  or  IncoDveniencc.  This  patient  had  enjoyed  exccltent 
general  health  during  a  period  of  iwcntj'-nine  years,  nolwiihsianding 
the  presence  of  a  calculus  probably  during  the  whole  period."  fl 

Another  mulberry  calcaliis,  which  was  of  a  beautiful  plum  colour, 
is  rcprcst-niwl  in  pi.  I,  fig.  3. 

A  calculus  of  ver)'  curious  shape,  the  nucleus  of  which  coosisied  of 
oxalate  of  lime,  is  described  by  Mr.  Price  in  the  eleventh  volume  of  the 
'■  Transactions  of  the  Pathological  Society."  Mr.  Price  removed  four- 
teen calculi  from  the  bladder  of  an  old  msa  by  tlie  lateral  operation  of 
lithotomy.  Two  of  the  calculi  were  peculiar  iu  possesstog  several 
spine-liltc  projections.  The  largest  of  these  was  about  the  size  of  a 
cht-stnut,  and  from  its  surface  projected  from  eight  to  ten  spines,  two 
which  were  upwards  of  half-an-inch  in  length.  Surrounding  the  oxaUtfll 
of  lime  nucleus  were  several  layers  of  uric  acid  and  urates,  with  some ' 
earthy  phosphate.  The  Bpiiies  were  formed  of  the  latter  salts  alone,  and 
there  was  no  projection  of  the  oxalate  of  lime  nucleus  into  them. 

The  cause  of  their  peculiar  shape  could  not  be  ascertained.    Tb^| 
stone  was  not  in  any  pouch  in  the  bladder,  but  was  free  in  its  cavity,     'i 
and  the  absence  of  any  spines  projecting  from  the  nucleus  miliutes 
against  the  idea  of  tlie  peculiar  form  having  been  given  to  it  while  in  the| 
kidney.     No  fiasf  mortem  was  allowed.     It  seems  pos^ble  that  the  foi-| 
Boation  of  the  spines  might  have  depended  upon  llic  more  rapid  dc|K»i- 
tion  of  calculous  matter  on  those  parts  opposite  to  the  intervals  bctweeaj 
the  smaller  calculi,  than  over  the  part  of  the  surface  in  immediate  coo- ' 
tact  with  them.     Only  the  two  largest  calculi  exhibited  this  peculi* 
arity.  S 

Chcmiiol  Characters. ~^\m.    jiowdercd  calculus   is  soluble    in  the^ 
tnineral  acids,  and  the  oxalate  of  lime  i&  precipitated  as  a  white  powder 
by  ammonia.    Acetic  acid  will  not  dissolve  oxalate  of  lime.     After  the 
powder  has  been  cxi>oscd  on  platinum  foil  to  a  dull  red  heat  for  some 
time,  a  white  ash  consisting  of  carbonate  of  time  remains.  This  giveso^ 
bubbles  of  carbonic  acid  when  it  is  treated  with  an  acid.     If  the  tem--^ 
perature  be  much  higher  than  a  dull  red  heat,  a  certain  quantity  of  the™ 
carbonate  of  Hme  undergoes  conversion  into  quicklime,  which  docsncH 
effervesce  on  the  addition  of  an  acid, 

Calatli  in  PalUnts  who  have  hcui  Cholera. — The  circumstances  tmder 
which  oxalate  of  lime  is  deposited  in  the  form  of  the  dumb-bell  ciysials 
have  been  already  alluded  to.  It  vr.  interesting  to  find  that  both  Dr. 
Prout  and  Klet^iusky  Iiave  noticed  deposits  of  o.xaIate  of  time  in  patients 
who  had  had  cholera,  in  which  disease  the  fluids  are  in  a  high  state  of 
concentration.  In  /tew  cases  of  this  disease  dumb-belU  of  oxalate  of  Ume 
were  found  iu  the  urine  by  myself-  Dr.  Front  also  alludes  to  the  frequency 
of  cases  of  caicuhtts  disease  in  those  who  had  suffered  from  cholera. 
These  are  important  (acts  in  favour  of  the  view  I  entertain  with  rcTer-j 
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ence  to  the  formation  of  ihe  nucleus  of  the  calculus,  which  T  have,  in 
fact,  shottii  to  be  in  many  cases  a  microscopic  calculus.  The  remarkable 
concentration  of  the  fluids  which  occurs  in  cholera  is  favourable  to  the 
deposition  of  the  least  soluble  substances  in  a  solid  form. 

Paisag,e  of  Oxalate  of  IJme  Calrufi  from  the  Kidney. — Oxalate  of  lime 
calculi  often  give  rise  to  extreme  |)ain  when  impacted  in  the  kidney,  and 
while  passing  down  the  ureter,  or  lodged  in  the  bladder,  In  the  kidney 
the  pain  is  often  of  the  most  violent  character,  and  frequently  the  patient 
suffers  fi^m  many  attacks  t>eforc  the  stone  is  dislodged.  Ver^- frequently 
hsmorrhage  occurs,  and  sometimes  inflammation  is  exciled,  which  ter- 
minates in  the  suppuration  of  the  tis-iues  contiguous  to  the  stone. 

On  the  other  hand  calculi  may  pass  without  giving  rise  to  Ihe  least 
inconvenience  ;  indeed,  I  have  known  many  instances  where  a  calculus 
has  been  for  years  impacted  in  the  kidney,  and  has  at  last  passed 
down  tht'  ureter  wilhtiut  tfie  palien:  having  been  conscious  of  it. 

CKiciiu  ruDipoNrtf  of  Eantiy  Phospbuc. — Both  phosphate  of  lime  and 
ammoniaco-magnesian  phosphate  enter  into  the  composition  of  calculi. 
Dr.  Prout  showed  that  the  phosphates  were  very  often  deposited  upon 
other  calculi,  while  there  were  veT>-  few  instances  in  whidi  uric  acid, 
urates,  or  oxalate  of  lime,  were  deposited  upon  the  phosphate.  These 
two  earthy  salts  enter  into  the  composition  of  the  fusible  calculus ;  its 
degree  of  fasibility  varying  according  to  the  proportion  of  triple  phos- 
jjhate  present  The  latter  substance  is  easily  fused  in  the  blowpipe . 
flame,  while  the  phosphate  of  lime  is  quite  infusible. 

When  the  calcuhis  contains  but  a  mere  trace  of  triple  phosphate  its 
structure  is  dense  arnl  even,  it  is  heavy,  and  its  surface  is  smooth  and 
polished ;  but  large  calculi  of  this  kind  are  exceedingly  rare.  A  small 
quantity  of  triple  phosphate  is  almost  always  present  in  the  large  calculi. 
Portions  of  the  laminae  of  these  calculi  are  easily  broken  off.  Phosphatic 
calculi  are  represented  in  figs.  6  and  9.  pi.  I.  In  both  spedmens 
the  composition  of  the  nucleus  is  different  to  that  of  the  body  of  the  cal- 
culus. In  fig.  9  a  smali  urit  acid  calculus,  with  some  oxalate  of  lime, 
is  seen  in  the  centre  of  the  phosphatic  m.^ss.  Phosphate  of  lime  calculi 
are  often  found  in  the  kidney.  In  some  cases  the  whole  of  the  pelvis  is 
filled  with  them,  var>-ing  in  v.te  and  shnpe,  and  mixed  unth  a  considerable 
quantity  of  piilvcndcnt  matter  like  fine  sand.  Each  particle  of  this  is 
found,  upon  microscopical  examination,  to  consist  of  a  minute  calculus 
containing  a  certain  quantity  of  organic  matter,  probably  mucus  and  dis- 
integrateil  epithelium,  for  its  nucleus.  Several  of  these  calculi  are 
represented  in  pL  I,  fig.  10.  Occasionally  a  phosphatic  calculus, 
lodged  in  the  pelvis  of  (he  kidney,  gradually  increases  until  a  large  cal- 
culous mass  is  formed  by  the  deposition  of  earthy  salts,  layer  after  layer, 
until  tlie  whole  pelvis  of  the  kidney  is  occupied  by  it,  and  its  prolonga- 
tions extend  into  the  infiindibuU  and  calyces. 
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The  calculus,  which  consists  almost  entirety  of  triple  phosphate,  hu 
a  very  porous  structure ;  it  is  light,  easily  broken  down  by  pressure,  ud 
perfectly  while.  Its  surface  is  rough,  and  large  crystals  of  triple  phos- 
phate can  often  be  discerned  upon  the  sur^c  with  an  ordinaiy 
leofi. 

In  the  deposition  of  phosphatic  calculi,  tiie  alkali  which  causes  tbp 
precipitation  of  the  phosphates  is  secreted,  according  to  Dr.  G.  O.  Rces, 
by  the  mucous  membrane  of  the  bladder.   The  earthy  mJis  are  pred 
tated  from  the  utinc,  not  secrtted  from  the  mucous  membrane,  urns 
formerly  supposed. 

Mr.  Charles  Hawkins  sent  me  several  small  calculi  which  had  bcea 
passed  by  a  patient,  to  the  very  large  number  of  600,  in  a  formighl  or 
three  weeks.  They  were  all  about  the  size  of  a  small  pea.  The  surface 
exhibited  several  flattened  sides,  evidently  caused  by  so  many  being 
formed  together.  They  looked  very  like  small  biliary  calculi  which  had 
been  packed  tugcthtT  \a  the  gall  bladder.  The  matter  of  which  they 
were  composed  consisted  of  phosphate  of  lime  and  ommoniaco-magnesian 
phosphate,  with  a  considerable  quantity  of  organic  matter.  Although 
these  calculi  were,  in  m.iny  respects,  like  prostatic  calculi,  it  i*  almost 
certain  that  they  came  from  the  pelvis  of  one  kidney. 

ChftttUai  Characters.— lYixi.  phosphate  of  lime  calculus  is  infusible. 
It  contains,  like  other  calculi,  a  tittle  animal  matter,  but  this  is  often  so 
small  that  laminae,  which  have  been  exposed  to  a  red  heat,  retain  ihetr 
general  characters  after  ignition.  It  is  soluble  in  the  mineral  acids,  and 
slowly  in  acetic  acid.  Phosphate  of  lime  is  precipitated  in  an  amorphous 
fonn  when  the  acid  solution  is  neutralised  with  ammonia.  When  o.\alale 
of  ammonia  is  added  to  the  acetic  acid  solution,  a  precipitate  of  oxalate 
of  lime  is  formed. 

The  calculus  composed  of  triple  phosphate  and  phosphate  of  lime  b 
fusible.  The  solution  in  acids,  when  neutralised  by  ammcnia,  gives  « 
precipitate  of  ammoniaco-inognesian  phosphate  in  stellate  crystals,  and 
a  little  phosphate  of  time  in  an  amorphous  form.  The  quantity  of  phos- 
phate of  lime  present  b  sometimes  so  small,  that  the  solutioa  in  acetic 
acid  docs  not  give  a  precipitate  when  oxalate  of  ammonia  is  added. 
Calculi,  composed  of  triple  phosphate,  generally  contain  more  mucus 
and  organic  matter  than  the  other  phosphatic  calcnilL 

Carbnnfttp  of  Lime  calcuU,  though  common  among  herbivonnts 
animals,  lia\'c  rarely  been  met  tvith  in  man.  lliey  are  friable,  and 
soQietiraes  pcifecily  white.  Mr.  Smith  has  described  some  which  ut 
very  like  the  mulberry  calculi  ("Med.-Chir.  Trans.,"  vol  IX,  p.  14}. 
There  arc  specimens  of  this  form  in  the  Oxford  Museum,  an>oii£ 
Mr.  liitchings'  collection,  but,  unfortunately,  no  history  is  attached 
to  them.  Dr  Thudichum  states  that  he  has  examined  prostatic 
concretions  which  consisted  almost  entirely  of  carbonate  of  lime.    A 
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small  quantity  of  carbona,te  of  lime  is  usually  deposited  with  the 
earth)'  phosphates. 

Ttiis  calculus  cEfervesces  fieely  when  exposed  to  the  action  of  acids 
previous  to  incineiaLion ;  white  oxalate  of  lime  yields  caibonate  only 
aftci  having  been  exposed  to  a  red  heat 

Mr.  Wafislaffc  showed  at  the  Pathological  Society,  December  17, 
1867,  a  specimen  of  renal  calculus,  almost  solely  cartionalc  of  lime, 
removed  from  a  patient  aged  43,  who  was  admitted  into  Sl  Thomas's 
Hospital  with  heart  disctse,  and  died  thirteen  days  after  admission. 
The  urine  was  slightly  Albuminous,  but  otherwise  healthy.  At  the 
p9st-mortem  examination,  besides  the  atheroma  of  the  aortic  valves  and 
aorti,  with  hypertrophy  and  dilatation  of  the  left  side  of  the  heart, 
the  uppci  hair  of  the  right  kidney  viis  greatly  dilated;  and  the  pelvis 
contained  a  large  calculus,  which  branched  very  freely  into  the 
calyces.  There  were  also  sevenl  loose  rounded  calculi,  and  a  quantitj' 
of  fine  calcuhiii  grit  The  minute  structure  of  the  Itidacy  apiKarcd 
healthy  under  the  microscope.  The  main  part  of  llie  calculus  was 
lying  in  the  pelvis,  and  appeared  exactly  like  uric  acid.  The  small 
loose  rounded  calculi  were  of  about  the  size  of  peas,  white,  1amin.ited, 
smooth,  and  hard.  A  fine  dry,  soft,  opaque  while  powder,  very 
much  resembling  phosphate  of  lime  was  also  present.  The  small 
calculous  grit  resembled  diminutive  uric  acid  calculi.  On  examining 
each  of  these  separately  and  with  great  care,  it  was  found  that  tar- 
lonaie  of  lime /armed  tlie  aimost  seU  constituent,  a  small  trace  of  triple 
phosphate  being  discernible.  Mr.  Wagstaffe  did  not  know  of  any  speci- 
men in  which  carbonate  of  lime  was  proved  to  be  the  constituent  of  a 
renal  calculus,  but  he  was  inclined  Co  think  it  not  so  uncommon  a  form 
of  deposit  as  represented. 

■iUcie  AHd  ckIcuU. — I  have  never  met  With  catcuU  which  contained 
silica;  but  Ccrzelius,  Vauquelin,  Fourcroy,  and  Mr.  Venables  and 
others  have  detected  it.  It  exists  usually  in  very  small  (piantity  only, 
and  in  order  to  obtain  it  a  considerable  quantity  of  the  calculus  must 
be  operated  upon. 

n«Bt«ilc  caictiiL — These  calculi  vary  very  much  in  size.  The  small 
ones  arc  roundish,  but  often  the  sides  arc  more  or  less  flattened  when 
many  liave  been  lying  in  appositioiL  Small  proi^tatic  talculi  are 
represented  in  pi.  I,  fig.  4.  They  are  generally  hard  and  white,  like 
jwrcclain  or  alabaster,  but  occasionally  have  a  soft  porous  structure. 
The  surface  is  generally  perfectly  smooth.  They  consist  of  organic 
materbl,  with  phosphate  of  lime  and  a  trace  of  carbonate ;  but  it  is 
seldom  chat  triple  phosphate  is  to  be  detected.  The  cartliy  matter  may 
vary  from  50  to  90  per  cent 

These  calculi  are  formed  In  the  follicles  of  the  prostate  gbind,  and 
commence  as  minute  vet}'  tronspcurem  coaaedoos^  which  contain  scarcely 
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any  bard  calcareous  matcml,  and  at  this  early  period  of  their  fonuation, 
therefore,  arc  not  entitled  to  the  name  of  calculi.  The  microscopic  con- 
cretions have  been  detected  in  the  follicles  during  the  pe"Oils  of  youth 
;ind  early  manhood  by  Sir  IL  Thompson,  who  Mates  thai  he  found  them  i 
in  every  one  of  a  series  of  fifty  prostates  which  he  subjected  to  cxamina<] 
lion.  In  old  age,  as  is  well  known,  they  are  often  found  of  considerable 
size.  When  small,  they  do  not  give  rise  to  any  symptoms,  but  they  maj 
increase  in  size  and  number,  and  cause  the  greatest  inconvenience  awl 
distress. 

In  stations  of  the  prostate  which  I  have  made  from  a  man  of  i 
forty  years  of  :^e,  who  died  from  pneumonia,  tlie  vaiious  stages 
growth  of  tliesc  concretions  were  well  observed.  The  specimen  has' 
been  preserved  in  glycerine,  in  order  to  increase  its  transpaxeocy. 
Each  follicle  of  the  gland  is  seen  to  be  occupied  by  many  smaiu 
roundish  bodies,  and  a  considerable  number  of  epithelial  particles. 
Many  of  the  folUdcs  are  distended  by  a  number  of  transp.irent  mkrro-J 
scopic  concretiors,  varying  from  a  pale  yellow  colour  to  a  dark  reddis 
brown.  Some  of  Uie  smallest  .ire  not  more  than  the  one  two-t 
sandth  of  an  inch  in  diameter,  and  yet  these  are  seen  to  be  comj 
K>i  sofcrai  (ontcfttrk  iayrrs.  In  the  centre  of  almost  all  the  concretions 
no  one  can  fail  to  notice  a  quantity  of  minute  globules,  and  in  some, 
one  or  more  roiradish  cells  may  be  seen  distinctly.  These,  in  lact,J 
constitute  the  "nucleus"  of  the  concretion.  The  concretions  under) 
consideration  consist  almost  entirely  of  organic  matter,  which  resists 
the  action  of  moderately  strong  solution  of  jKilash  and  acetic  add. 
It  is  an  albuminous  material,  which,  in  its  chemical  characters, 
agrees  with  the  substance  of  which  the  cell  wall  is  composed.  The  _ 
walls  of  hydatid  cysts,  and  some  of  the  elastic  albuminoid  concretions  ■ 
occasionally  found  in  the  ])eritoniaI  cavit)-,  and  in  other  situations, 
are  composed  of  a  substance  closely  allied  to  this.  These  bodies,  I 
believe,  are  formed  by  the  slow  deposition  of  albuminous  matter 
round  a  nucleus  consisting  of  epithelial  cells  or  debris.  The  material 
which  is  deposited  in  successive  layers  ha*  probably  been  formed  by 
the  cells  of  the  gland,  and  is  of  nearly  the  same  composition  as  the 
matter  of  which  the  outer  part  of  the  cells  themselves  consists.  It 
is  sometimes  colourless,  but  more  commonly  of  a  ycllo'wish  colour, 
and  sometimes  reddish.  A  small  concretion  having  been  once  formed, 
new  matter  is  deposited  upon  it,  and  gradually  becomes  hardened  by 
the  nbsor]}|ion  of  its  fluid  constituents. 

Up  to  this  period  of  its  formation  there  is  very  little  earthy  matter 
in  the  concretion,  but  gradually  a  change  takes  place,  and  granules  of 
phosphate  of  lime  are  precipitated  in  the  substance  of  tlie  transparent 
organic  matter.  This  change  having  commenced,  the  further  separation 
of  calcareous  matter  goes  on.     The  particles  already  formed  increase 
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by  attracting  more  phosphate  from  the  surroundiog  fluid,  which  holds 
it  in  solution.  As  the  concretion  enlarges,  the  proportion  of  phosphadc 
salts  to  the  organic  matter  becomes  (jrealer,  and  a  prostatU  saiatlus  at 
last  results.  The  calculus  may  attain  a  very  large  size,  and  may 
even  extend  forwards,  into  the  urethra,  and  backwards,  into  the 
bladder. 

The  characters  of  these  concretions  arc  well  described  by  Sr  Henry 
Thompson,  whose  remajks  are  illustrated  by  careful  drawings  {"The 
Enlarged  Prostate,"  pis.  IV  and  V,  p.  265).  The  account  above  given 
does  not  differ  inaieriaily  from  the  conclusions  arrived  at  by  this  author, 
who  thinks  that  the  concretions  are  Jirst  formed  by  the  coalescence  oT 
the  small  yellow  bodies  or  granules,  which  afterwards  coalesce  and 
form  a  larger  mass.  Professor  Quekett  considers  that  they  commence 
by  a  deposit  of  earthy  matter  in  the  secreting  cells  of  the  gland, 
while  Dr.  Handfield  Jonc5  believes  that  the  concretions  originate  in 
a  vesicle,  which  increases  by  endogenous  growth.  In  various  parts  of 
my  sections  of  the  ])rostate  gland,  concretions,  the  nucleus  of  which 
appears  10  consist  of  granular  matter,  may  be  obscr\*ed.  There  are 
others  in  which  concentric  layers  may  be  traced  quite  to  a  central 
point  or  granule.  Some  have  a  perfectly  transparent  centre.  And  not 
a  few  exist,  in  which  the  nucleus  is  composed  of  small  grantilai  cells, 
varying  in  number  from  one  to  twenty,  or  more,  pi,  I,  fig.  1 1,  by  i, 
pi.  11,  figs.  14  and  15. 


Summary  of  Ike  Cfitmicai  Characters  of  Urinary  Cafeuli. 

l.^-Calcnll   whirli   le»v«  •nly  k   idl^lit  renldu*  aflrr  lirnltloa. 

Uric  AcU. — Murexide  formed  when  a  solution  in  nitric  acid  is 
evaporated  and  exposed  to  the  vapour  of  ammonia.  A  mere 
trace  of  residue  left  after  ignition.  Ammonia  not  given  off 
when  heated  with  a  solution  of  caustic  potash. 

Urate  of  Ammonia. — Reaction  of  murexide.  Ammonia  evolved 
when  healed  with  potash. 

Urate  of  Soda. — Reaction  of  murexide.  Fuses  and  gives  a  yellow 
tint  to  the  flame.     Leaves  a  decided  residue  after  ignition. 

Urate  of  Lime. — RcaclioQ  of  muicxidc.  Infusible.  After  ignition, 
carbonate  of  lime  remains. 

Urate  of  Magttesia. — Reaction  of  murexide.  Infusible.  The  residue 
after  ignition  dissolves,  with  slight  effervescence,  in  ililute  sul- 
phuric acid.  The  magnesia  is  precijnialed  from  this  solution, 
in  the  fonn  of  triple  phosphate,  upon  the  addition  of  pho»- 
phate  of  soda  and  ammonia. 
Xanthine  does  not  exhibit  the  murexide  reaction.  The  solution  in 
nitric  acid  turns  yellow  on  evaporation.  U  is  not  soluble  in 
carbonate  of  jiotash. 
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Cystine  is  soluble  in  caustic  ammonia,  and  in  carbonate  of  am-  — 
monia.  It  crystallises  from  an  ammoniacal  solution  in  six-^ 
sided  plates. 

Fibrim  cmiu  an    oilour  of  burnt    feathers    on  ignition.     Soludoo 
in   caustic  potash   precipitated   by  acetic  acid,  and  also  bjrj 
feniQcj'anidc  of  potassium  after  the  addition  of  a  little  acetic  ] 
add. 

S. — CKlenll  Hlilcli  leave  •  coni>IdrnkbIe  rratdnt  BAer  lunltloB. 

Tripii  or  Ammoniam-Magneiian  Pho^kate  ftwes  in  the  blow-pipe 
flame,  and    gives  off  an    ammoniacal    odour.     It  dissolves  in, 
acetic    add    w-ithout    effervescence.     Anunonia   gives    in    this; 
solution  a  cr>'slalline  predpitate  of  triple  phosphate. 

Phosphate  of  Lime  does  not  fuse.  Soluble  in  hydrochloric  acid 
Precipitated  by  ammonia  in  amurjihuus  granules.  From  a 
solution  in  acetic  acid,  the  lime  may  be  precipitated  as 
oxalate  when  oxalate  of  ammonia  is  added.  h 

Oxatatt  fif  Lime. — Soluhlc  in  mineral  acids,  without  effervesceoce. ^ 
Precipitated    from  acid    solution    by  ammonia.     Insoluble    in 
acetic  acid.    After  ignition,  re«due  effervesces  freely  on  the  h 
addition  of  acids.  ^ 

Carbonate  vf  Lime. — Soluble  in  acids,  with  effer\'escence.  Ltme 
precipitated  from  an  acetic  acid  solution  by  oxalate  of  ammonia. 


On  the  Origin  atui  Ptfrmaiion  cf  Urinary  Cafaili,  arid  irf  the  Nature  oj 

Ml-  Nniletis. 

Tbi  KiBiur«  or  lUt  Mucieua  of  ■  caicuiu*. — This  subject  has  been 
already  referred  to  incidenully.  Whenever  there  is  a  tendency  to  the 
precipitation  of  any  of  the  slightly  soluble  constituents  of  the  urine  in 
an  insoluble  fonn  before  the  urine  has  left  the  oiganism,  one  of  tbe_ 
conditions  most  essential  to  the  fonnation  of  calculus  is  present; 
if  an  unusual  quantity  of  any  sitch  sitb^lance  should  be  formed,  so 
the  urine  contains  a  stronger  solution  of  it  than  in  health,  very  slight 
circuimtancus  will  lead  to  it&  deposiiion  before  the  urine  has  left  the 
bladder,  »nd  thus  insoluble  depo^it^  result  Each  little  ma&s  of  deposit 
may  form  a  nucleus,  around  which  new  nutter  collects ;  but,  as  a 
general  rule,  the  depoiiit  escapes  with  the  unne.  Often  it  would  appear 
that  on  the  surface,  and  in  the  interstices,  of  rough  stones  more  eispeciaHy, 
small  quantities  of  urine  are  retained,  nnd  prevented  from  mixing  with 
the  general  mass.  Chemical  changes  soon  occur,  the  immediate  result 
of  which  is  ihc  further  precipitation  of  insoluble  material  If  the  urine 
alters  in  its  character  from  time  to  lime,  different  substaiKrcs  may  be  de- 
posited ;  thus  oxalate  of  lime  may  form  the  mictrus  of  the  calculus ; 
and,  after  this  has  reached  a  ceruin  size,  the  deposition  of  the  oi 
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may  gi\e  place  to  that  of  uric  acid.  Again,  the  precipitation  of  this 
substance  may  cease,  and  several  successive  layers  of  phosphate  may 
afterwards  be  formed.  In  some  calculi,  these  layers  alteniate  in  a 
very  remarkable  manner. 

The  most  interesting  part  of  the  whole  process  is  the  formation 
of  the  nudais,  and  it  is  most  important  that  we  should  study  this 
matter  very  carefully.  If  we  could  ascertiun  the  existence  of  calculi  at 
a  very  early  period  of  their  formation,  we  could  in  many  cases,  doubtless, 
promote  their  expulsion  before  they  attained  any  size,  and  Uius  distress- 
ing suffering  would  often  be  preverited,  and  sometimes  the  necessity  for 
a  severe  operation  removed,  and  all  cootingent  accidents  avoided. 

Any  solid  matter  may  form  the  nucleus  of  a  calculous  concretion. 
Inspissated  mucus  from  any  part  of  the  urinary  orgiins — crystals  which 
have  been  deposited — cells  of  epithelium — o>'a  of  entozoa — pieces  of 
fibrine  and  small  clots  of  blood — foreign  bodies  which  have  been  intro- 
duced from  without,  such  as  peas,  portions  of  slate  pencil,  or  tobacco- 
pipe,  pins  and  needles,  and  other  substances  which  have  liecn  occa- 
sionally passed  into  the  urethra  by  silly  persons.  A  piece  of  a  catheter 
and  bougie  have  also  been  found  in  the  centre  of  a  stone.  See  pre- 
parations in  the  Museum  of  the  Royal  College  of  Surgeons. 

My  friend,  Mr.  Charles  Hawkins,  gave  me,  a  short  time  ago,  some 
very  curious  concretions.  They  were  about  half-an-inch  in  length,  and 
about  the  tenth  of  an  inch  in  diameter.  The  surface  was  rough.  They 
were  of  a  whitish  colour,  and  the  calc-ircous  matter  of  which  they  con- 
sisted w.os  composed  of  triple  phosphate  and  phosphate  of  lime.  Upon 
breaking  several  with  care  a  hair  was  found  in  the  centre.  The  patient 
from  whom  Ihej-  were  obtained  suffered  from  an  ovarian  cyst,  which  had 
opened  into  the  bladder.  These  concretions  were,  in  fact,  composed  of 
earthy  phosphates,  which  had  been  deposited  from  the  urine  upon  the 
hairs,  which  had  doubdess  been  formed  in  the  ovarian  tumour,  and  had 
jiassed  into  the  blailder.  Hair  and  teeth,  as  is  well  known,  are  not 
unfrequenlly  developed  in  ovarian  tumours. 

t,»r%K  Cmlciill  formpd  by  thr  Aggrcgalloo  of  Kmaller  aUM. — LaTgC 
calculi  are  sometimes  formed  by  the  aggrcgntion  of  very  small  ones, 
just  as  a  microscopic  calculus  may  he  formed  by  the  aggregation  of 
dumb-bells.  Mr.  HajTics  Walton  showed  me  a  calculus  of  an  oval  form 
and  whitish  colour,  with  a  very  smooth  external  surface,  about  an  inch 
and  a  half  long  by  an  inch  wide,  which  he  had  removed  from  the 
urethra,  directly  betiind  the  scrotum,  of  a  gentleman  of  eighty  years  of 
age.  It  had  been  impacted  in  this  situation  for  years.  There  was  distinct 
evidence  of  the  presence  of  this  calculus  fifty  years  before  it  was  removed ! 
On  making  a  section  of  this  calculus,  no  concreltc  layers  nor  central 
nucleus  were  seen,  but,  upon  examination  with  a  low  power,  sections  of 
very  small  calculi  were  observed  in  every  part  of  the  surCice.     In  each 
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of  these  a  central  nucleus  and  several  concentric  lines  were  tlcarl)' 
tuigiiisltabli:.     These  small  calculi  were  coiineclcd  together  by  a  ccrtxj 
quantity  of  wliitish  matter,  probably  consisting  of  pbosphate  of  U 
aad  triple  phosphate. 

Tbf  ronuniian  of  Mirraacopic  Calculi. — For  some  time  I  have  had 
my  attention  very  forcibly  directed  to  the  fonnation  of  uriiuu)*  calculi, 
in  consequence  of  having  met  with  many  si>ecimens  of  micros^ic  ealni. 
in  urine.    Il  is  not  at  alL  uncommon  to  find  microscopic  uric  acid  calculi 
— aggregatiuns  conbisting  of  uric  acid  cr)'bUil&,  which,  if  retained,  mij 
receive  deposits  of  fresh  iiulerlal  on  ttie  outside,  until  the  small  calculi 
varying  in  size  from  a  mustard-sccd  to  that  of  a  pea,  or  larger, 
fonned. 

Microscopic  calculi  of  phosphate  of  Umc  are  1^'  no  means  nncommoit, 
and  I  have  found  them  m  the  kidney  in  several  instances.    In  some 
coses,  as  is  well  known,  renal  phosphntic  calculi  grow  to  a  very  totjge 
size,  and  occupy  ihc  entire  pelvis,  leading  in  some  instances  to 
destruction  of  the  secreting  structure. 

Until  a  few  years  since.  I  had  never  had  an  opportunitj*  of  waichmg 
the  formatiun  of  calculi  composed  of  oxalate  of  lime.  The  nucteua  of 
these  calculi  does  not  consist  of  mucus  or  epithelium,  as  in  the  phos- 
pKitir  calculus,  but  is  of  the. <iamc  composition  as  Uic  exterior.  Fig».  ts, 
13,  pi.  II,  represents  a  mass  of  dumb-bell  cr^-stals,  many  of  which  col- 
lections were  passed  in  the  urine-  Although  ihc  mass  is  aeeo  to 
consist  of  a  number  of  distinct  crystals,  these  arc  firmly  attached,  so 
that  the  whole  may  be  rolled  over  and  over  without  the  tndi^-iduaL 
d^'slnls  being  scparatc<l  from  one  another.  1 

Such  collections  I  have  many  times  seeu  in  tlic  urinifcrous  tubes  in 
kidneys  obtained  (loni  />psf-mpricm  examinations,  which  leaves  no  doubt 
as  to  the  precise  seat  of  fora^ation  of  these  bodies.  Sa  plate  X, 
'  Diseases  of  the  KidnejV  fig.  53*.  I  have  seen  them  in  the  kidney 
of  the  fcetus,  and  have  detected  dumb-bclLs  in  the  urine  of 
Tinder  two  years  of  age.  Gradually  the  interstices  between  the  indi»-id 
crystals  become  filled  up,  and  at  the  same  time  a  few  01*  the  larger  cryst*! 
increase  in  size  at  the  expense  of  the  smaller  ones.  At  length  a 
crystalline  mass,  of  an  oval  form,  is  developed,  which  clearly  consists 
a  mifToscopic  mulberry  calculus.  If  retained,  the  calculus  will  gntduallf 
inaease  in  size,  pi.  II,  iigs.  14,  15.  When  such  calculi  reach  the 
pelvis  of  the  kidney,  a  few  sometimes  increase  gradually  by  the  depo-^ 
sition  of  oxalate  of  lime  u[x>n  their  exterior  ;  while  no  doubt,  the  great 
number  escape  with  the  urine,  and  give  no  trouble.  Such  stda, 
bodies  would  easily  become  entangled  in  the  mncus  of  the  muco: 
mcmbnine,  and  might  remain  in  the  pelvis  of  the  kidney  wi 
exciting  any  disturbance  until  they  had  growTi  so  large  as  to  cm 
great  inronvcnicnce.     If  some  of  them  passc<l  do*Ti  the  ureter 
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tite  blad(1er,  and  happened  to  be  retained  for  some  lime  in  this 
vlscus,  in  a  case  where  the  urine  contained  much  oxalate,  they 
might  increase  in  sixe  until  too  large  to  escape  by  the  urethra.  It 
is  thercfoTC,  of  great  imi>ortancc  that  cases  in  which  these  dumb-btll 
crystals  arc  deposited  should  be  very  carefully  watched.  This  obser- 
%'atian  is  of  some  interest  also  as  showing  the  chemical  composition 
of  the  dumb-bells,  which  ha<;  long  been  a  disputed  point. 

As  I  have  before  stated,  inany  smatl  uric  add  calculi,  which  api>ear 
to  be  composed  entirely  of  this  substance,  will  be  found  upon  careful 
examination  to  possess  a  nucleus  consisting  of  oxalate  of  lime,  and  not 
unfreq^uenlly  wcU-defined  dumb-bell  crystals  may  be  obtained  after  the 
uric  acid  has  been  dissolved  by  liquor  potassee.  These  are  insoluble  in 
potash,  and  also  in  acetic  acid.  1  have  obtiined  from  several  specimens 
fragment!  of  a  mass  Iai;ger  than  that  represented  in  pi.  II,  fig.  12, 
and  no  doubt  formed  in  the  same  manner.  From  recent  analyses  I 
have  made,  I  have  been  led  to  the  conclusion  that  the  dumb-bell 
rrystals  almost  invariably  form  the  nudcus,  around  which  the  uric  acid 
is  depositecL  I  have  not  delected  oxalate  of  lime  in  the  centre  of  the 
small  renal  calculi  composed  of  phosphate  of  lime.  The  phosphate  is 
probably  more  usually  depoiiiited  around  masses  of  epithelium  or  in 
and  upon  pieces  of  miifiis. 

Frc^uencir  af  •ccurrencc  of  dllltrcat  Unda  of  Calcvll. — It  is  often 
very  diFhcuIt  to  ascertain  why  certain  varieties  of  calculi  should  be 
found  in  greater  proportion  in  some  parts  of  the  country  than  in  others. 
The  question  is  one  of  great  interest  in  connection  with  the  considera- 
tion of  conditions  under  which  the  formation  of  urinary  CiUcnli  occurs. 

In  the  collection  of  calculi  ai  Guy's  Hospital  the  proportion  com- 
posed of  phosphate  of  lime  is  as  1*39;  at  Bartholomew's  as  I'j^i^; 
while  in  Norwich  it  is  as  1132^;  and  in  Bristol  &s  1155.  Of  330 
pure  uric  add  calculi  in  different  hospitals  in  England  and  on  the 
continent,  as  many  as  1(^4  are  contained  in  the  Norwich  collection. 
(S«  the  tables  in  the  appendix  to  [)r,  Prout's  work  on  "Stomach 
and  Urinary  Diseases.")  In  the  collection  of  urinary  calculi  in  the 
museum  of  Guy's  Hospital,  it  appears,  from  the  statement  of  Dr. 
Golding  Bird,  (hat  out  of  208  calculi  the  nucleus  consisted  of  uric 
add  in  127,  of  oxalate  of  lime  in  47,  of  phosphates  in  22,  and  of 
cystine  in  11 ;  or,  of  uric  acid  in  60  per  cent,  of  ovilate  of  lime  in 
Z3  percent,  of  phosphates  in  to  per  cent.,  and  of  cystine  in  5  per  cenL 
These  figures  are  somewhat  different  lo  those  given  by  Dr.  Golding  Bird, 
because  1  have  thought  it  more  correct  to  reckon  in  this  calculation 
143  calculi,  which  were  obwined  from  one  individual,  as  one. 

Dr.  Carter's  observations  on  the  composition  of  the  calculi  in  the 
Grant  Medical  College,  Bombay,  prove  that  very  few  nuctd  are 
composed  of  uric  add,  while  a   large  number  consist  of  oxalate  of 


limfc  The  roilowins  taWe  from  Dr.  Cancr's  paprr,  shows  the  pCT- 
centage  of  calculi  in  India  and  in  England  entirely  composed  of 
uiic  acid,  urate  of  amraonia,  uid  oxalate  of  lime: 
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The  following  are  the  conclusions  to  vhirh  Dr.  Carter  has  been 
led  : — "  I.  Thau  in  ihe  Bomlm  Presidency,  the  proporuon  of  calcali 
having  oxalate  of  lime  for  their  nucleus,  or  wholly  composed  of  it, 
is  about  twice  as  great  as  in  England,  taking  for  comparison  certain 
standard  collections  there.  2.  That  the  proportion  of  calculi  having 
uric  acid  or  a  urjtc  for  their  nucleus  or  entire  substance,  is  coo-  I 
sidenbly  lc<»  in  India  than  in  England;  in  the  rormcr,  urate  of 
ammonia  calculi  are  somewhat  more  frequent  than  nric  arid  calculi; 
the  opposite  is  the  case  in  England.  3.  Tlint  the  number  of  calculi  I 
wholly  composed  of  earthy  phosphates,  or  having  them  for  a  nuclntt. 
is  proportionately  much  fewer  in  Indis  than  in  England,  Ihe  differ- 
ence being  chiefly  owing  to  the  rarity  of  the  mixed  phosphate  in 
the  former."  ("An  Account  of  Uk-  Calculi  contained  in  the  Grant 
Medical  College  Museum,  with  some  General  Remarks  on  Calculi  io 
India."  By  H.  V.  Carter,  M.D..  T^nd..  Assistant-Surgeon,  Acting 
Ciir.itor  of  rhc  M'l-icnm,  August,  iRso) 

Pormafian  of  ■   ChIcuIw*   campaikrd    nf  PIin*iihiil4-,    Trie    Arid,  Md 

OTRimif  of  Limr.— It  is  important  to  bear  in  mind  that  Ihe  central  part 
of  the  calailiis  which  is  visible  to  the  unafdcd  eye  in  spoken  of  as  the 
nucleus,  but  the  real  nucleus  may  be  microscopic,  and  of  a  difTerent  com- 
position to  the  material  which  immediately  surrounds  it  The  nucleas 
of  many  calculi,  which  apj>arently  consists  of  uric  acid,  is  coinj>ose»l 
entirely  of  oxalate  of  lime.  The  phos[^tic  calculus  which  i»  tcpnTscnted 
in  pi.  I,  6g.  1.  seems  to  have  a  nucleus  of  uHc  acid  about  the 
size  of  an  almond,  but  the  latter  contains  in  its  centre  a  small  imcleus. 
consistinjf  of  oxalate,  which  can  only  be  demonstrated  by  Uic  microscope. 
Now  the  hlslory  of  the  formation  of  this  is.  proKibty.  a.**  follows  : — A 
number  of  dumb-bell  crj-stals  of  oxalate  of  Itmc,  formed  in  the  urmifc- 
rouB  tubes,  pi.  X.  fig.  53*.  a/>f.  p.  48,  became  aggregated  together, 
and  around  this  sm.ill  mass  line  acid  was  deposited  as  it  lay  in  the  tubes 
and  pelvis  of  the  kidney ;  then  it  passed  down  the  ureter  into  the 
bladder,  where  the  phosphate  was  deposited,  and  where  Ihe  calculus  at- 
tained its  present  size;    Now,  the  deposition  of  the  pbosplutic  salts  on 
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the  uric  acid  is  not  more  dependent  on  the  presence  ofUie  hxtcr  than 
the  prccipilation  of  ihe  uric  acid  was  consequent  upon  the  presence  of 
the  oxalate.  In  all  probability  neither  the  phosphate  oor  the  uric 
acid  would  have  been  precipitated  had  not  the  oxalate  been  present 
in  the  first  instance.  It  is  not  too  much  to  say  thnt,  if  the  latter 
had  not  remained  for  some  time  in  the  urinifcrotts  tubes,  and  gradu- 
ally increased  in  size,  no  calculus  would  have  been  formed  in  the 
present  case;  i(,  therefore,  tlie  collection  of  dumb-bell  crystals  had 
been  washed  out  of  the  kidney  by  dUueiits,  soon  after  its  formation, 
the  further  precipiution  of  cakuluus  nutter  would  have  been  entirely 
prevented. 

It  is  important  that  we  should  make  numerous  observations  on  the 
nuclei  of  various  calculi,  and  endeavour  to  determine  their  exact 
nature  by  microscopic  investigation,  and  by  the  application  of  chemical 
tests.  In  ihi?  enquir)*  it  will  be  found  advantageous  to  take  the  smallest 
calculi  and  examine  them  as  soon  as  possible  after  they  have  been 
passed  After  tliey  have  become  dry,  it  is  in  most  cases  quite  useless 
to  attempt  investigations  upon  the  nature  of  tlie  nucleus. 


ON  THE  TREATMENT  OF   CALCULODS  DISORDERS. 

On  lb«  liuiMrlanrtr  nt  the  AdniinUlrallun  of  Incrritocd  (|unn(IUes  m€ 
rinld  In  rerMin  Caiculoua  AirtcUonn. — I  have  alre.idy  adverted  to  the 
importance  of  increa.«ing  the  tju-intit)-  of  fluid  taken  by  persons  who 
suffer  from  certain  varieties  of  urinary  deposits^  This  princijiJe  has  been 
fully  recognised  by  Prout  and  many  practical  physicians  who  have  had 
experience  in  treating  cases  of  this  class ;  but  itie  remedy,  perhaps 
from  its  very  simplicity,  has  certainly  not  received  the  attention  at 
the  hands  of  nuny  practitioners  that  it  deserves.  Tliere  arc  condi- 
tions of  the  system  which  are  very  much  influenced  by  the  dilution 
of  the  blood,  and  many  of  the  chemical  decompositions  going  on 
are  promoted  by  an  increase  in  tlie  quantity  of  fluid.  Some  changes 
uill  not  take  place  unless  the  solutions  of  the  substances  be  very 
dilute.  Many  comparatively  insoluble  matters  are  slowly  dissolved 
away  by  the  freijuent  renewal  of  the  fluid  in  contact  with  them. 
Even  silica  is  capable  of  being  dissolved  in  water;  and  it  is  from  a 
solution  containing  so  slight  a  trace  that  the  substance  can  only  be  de- 
tected at  all  by  ojterating  T]|x)n  very  large  quantitie.s  that  the  whole  of 
tlie  silictous  matter  contributing  in  so  important  a  degree  to  give  6rm- 
D«s  to  the  stems  of  grasses,  is  deposited.  The  amount  of  water  that 
must  pa.s5  through  the  tissues  of  the  plant  during  its  growth  and 
give  up  its  biliciuus  matter,  must  be  enorLiious,  since  the  quantity 
dissolved  in  each  pint  of  fluid  taken  up  by  the  roots  Ls  so  very  small. 

On  the  same  principle,  by  causing  much  liquid   to  traverse  the 
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tissues  of  a  living  animal,  comparatively  insoluble  substances  will  be 
wdshtxl  out ;  while,  on  the  uLher  hand,  if  little  fluid  penneates  the 
tissues,  and  that  contains  a  considerable  proportion  of  solid  matter  dii- 
soived  in  it,  the  state  of  things  will  be  favourable  rather  to  increased 
deposition  than  to  tlic  solution  and  rcmuval  of  matters  already 
deposited.  It  is  doubtful  if  that  abundant  deposition  of  urate  of  soda 
which  is  from  time  to  time  met  with  in  almost  all  parts  of  the  body, 
in  certain  cases,  would  have  occurred  at  all,  if  the  fluids  had  been 
constantly  maintained  in  a  proper  state  of  dtlntion.  When  such  crys- 
tals have  been  formed,  we  may  endeavour  to  remove  them,  and  to  prevent 
further  deposition  by  maintaining  the  fluids  of  the  body  for  some  time 
in  a  state  of  dilution,  and  by  increasing  the  soUxnt  pro|)erties  of  the 
serum  for  the  urate  by  giving  frequently  repealed  small  doses  of 
alkali. 

We  ate,  perhaps,  too  apt,  in  many  chronic  cases,  to  put  inx-alids 
upon  a  pl^in  of  treatment  for  only  a  few  days  or  weeks  ;  and  our  patients 
arc  often  unreasonable  enough  to  expect  that  remedies  will  remove,  in 
a  week,  matter  which  has  been  slowly  accumulating,  perhaps,  for  yean. 
It  is  chronic  cases  of  this  kind,  which  receive  such  real  benefit  from  the 
comparatively  prolonged  course  to  which  they  are  subjected  in  a  Gcnnan 
bath  or  hydropathic  establishment ;  and  it  too  often  happens  that,  in 
endeavouring  to  perform  quickly,  by  remedies,  that  which  it  is  only 
possible  to  effect  by  giving  large  quantities  of  fluid  during  a  considerable 
period  of  time,  we  disappoint  ourselves  and  our  patiently  Perhaps  in 
the  end  they  attribute  to  some  quack  remedy  or  system,  to  which  they 
have  8ubsc<iuent!y  had  recourse,  the  favourable  result, — but  this  is 
obviously  due  to  the  water  they  have  drank,  and  the  hygienic  rules  to 
which  they  have  been  subjected.  In  certain  cases  of  gout,  in  chronic 
rheumatism,  and  in  many  cases  where  uric  acid  and  urates  are  con- 
stantly deposited  in  the  urine  or  in  the  tissues  of  the  body,  the  most 
important  of  all  things  is  to  ensure  the  thorough  washing  out  of  the 
system.  Exercise,  when  it  can  be  taken,  is  of  the  utmost  importance. 
Hot  baths,  Turkish  baths,  &c.,  arc  beneficial,  because  they  promote 
sweating  and  excttc  thirst.  Thus  more  fluid  is  ingested,  which  is  soon 
got  rid  of  by  various  cmunctorics  and  carries  out  with  it  insoluble  sub- 
stances. The  fluid  which  is  removed  is  soon  reijlaced  by  a  fresh  quantity. 
In  the  frequent  repetition  of  these  processes  from  time  to  time  a  vast  quan- 
tity of  fluid  is  made  to  pass  through  the  body,  with  the  most  beneficial 
results.  It  is  surprising  how  very  little  water  some  persons  lake 
habitually;  and  this  little  is  often  saturated  mth  soluble  substances. 
The  fluid  thus  introduced  is  barely  sufficient  to  hold  the  various  com. 
pounds  in  solution  while  undergoing  chemical  change,  anil  this  is  parti- 
calarty  the  case  in  those  who  habitually  live  well.  Many  dislike  lo  drink 
water,  and  not  a  few  have  a  very  strong  prejudice  against  it ;  and  these 
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M  not  unfrequently  tlie  verj*  individuals  who  suffer  from  gout,  rheumatic 
Fpains  in  the  muscular  and  fibrous  tissues,  and  various  fomis  of  urinary 
I       deposits.     Such  persons   usually  receive    great   benefit   from   mode- 
rate sweating,   and  taking  alkalies  dissolved  in  a  laige  quantity  of 
^^  water. 

^H        We  seldom  find  difficulty  in  prevailing  on  patients  to  take  Seltzer, 

^BVichy,  or  other  alkaline  waters  daily,  or  a  few  doses  of  the  effervescing 

^f  citrate  of  magnesia  noasold  so  largely,  although  it  would  be  useless  to 

r       recommend  them  to  take  pure  water.    They  can  take  these  waters  with 

1        their  wine  at  dinner,  the  last  thing  at  nighl,  and  in  some  cases  it  is 

1        desirahlc  that  the  patient  should  lake  the  water  the  first  thing  in  the 

I       morning.     People  who  live  well  every  day,  or  rather  too  well,  will  find 

great  advantage  from  coniiiming  this  plan,  and  now  and  then  taking 

!        small  doses  of  alkalies.     It  is  c|uilc  .superfluous  fur  mc  to  enter  into  the 

minute  details  applicable  to  individual  cases  \  but  I  canciot  too  strongly 

recommend  a  careful  enquiry  into  the  general  mode  of  UTe  of  patients  of 

'        this  clajts  ;  for  permanent  relief  may  be  afforded  if  wc  con  but  comince 

them  of  llic  importance  of  constantly  attending  to  sirople  mleo  based 

^^  on  the  principles  to  whidi  [  have  adverted. 

^H       It  seems  to  me  unnecessary  to  give  formula:  for  prescriptions  which 
^^liave  been  advoratod,  and  I  shall  abstain  even  from  enumerating  the 
^^  many  drugs  that  have  been  recommended  in  calculous  disorders,  for  I 
^■'Sm  convinced  that  we  shall  practise  our  profession  with  greater  advan- 
^^  tage  to  our  jjatients,  and  advance  its  interests  more,  by  studjnng  care- 
fully the   nature  of  the   actual   processes  going  on   in   disease,  and 
considering  how  these  processes  are  to  be  modified  by  simple  means 
And  a  few  remedies  whose  action  is  certain  and  well  understood,  than 
by  employing  new  specific  medicines,  or  combining  together  a  great 
number  of  compounds,  many  of  which  are  completely  modified  as  soon 
as  they  enter  the  stomach,  and  are  certainly  destroyed  long  ere  they 
reach  the  part  of  the  organism  where  we  imagine  they  will  exert  their 
specific  influence. 
^H       CatheuHim.*^ — The  performance  of  the  simple  opcrarion  of  passing 
^Pb  catheter,  sound,  or  bougie  into  the  blad<ler  may  be  rendered  both 
difficult  and  painful  by  many  circumstances.     A  want  of  skill  or  of  the 
proper  delicacy  of  touch  in  manipulating  the  instrument,  or  a  want  of 
attention  to  die  natural  curves  of  llit:  urethra,  and  to  the  position  of 
the  triangular  ligament  and  neck  of  tlie  bladder  will  often  cause  much 
inconvenience  and  delay.     A  silver  catheter  of   the  proper  curve  is 
usually  more  easily  passed    than  an  elastic  or  straight  one.      If  an 
elastic  catheter  is  used  it  should  have  the  proper  curve  impressed  upon 
^its  stilette,  which  should  be  so  far  stiff  and  resisting  as  to  retain  its 

*  For  the  practical  remarks  upon  tills  imfoitaol  subject  I  am  indebted  to  my 
feiwl  Mr.  Wood. 
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curve  under  some  degree  of  pressure.     Tlie  instnimenl  isboulil  be  well 

clcjined,  butli  inside  and  outside,  and  its  channel  uirefully  examined  for 

and  freed  from  obstructions  of  hardened  mucus  or  blood.     It  should 

then  be  rubbed  briskly  with  a  soft  cloth  or  silk  handkerchief  lo  warm 

it  to  the  temperature  uf  the  urethra  and  well  oiled.      In  imnxluctng  il 

the  operator  should  always  have  Ihe  umbilicus  exposed  lo  his  view,  bs  fl 

a  guide  and  mdication  of  llie  median  line  of  the  body  in  wluch  the 

urethra  lies.    The  ring  end  of  the  catheter  should  be  kept  strictly  ra 

this  median  line;  any  de^'iation  of  the  instrument  when  held  with  in 

point  in  the  direction  of  the  bladder  indicitcs  a  de|iarture  from  the 

proper  line  of  the  urethra.     A  similar  t*'ist  of  the  point  of  the  insini- 

mcnt  out  of  its  course  is  shown  by  a  want  of  level  in  the  rings  on  eadi 

side  of  the  open  end  of  a  silver  catlicter.     During  introduction  it  is 

better  to  stand  on  tlie  left  side  of  the  patient.   The  penis  should  be  held 

between  the  finger  and  thumb  of  the  left  lund  and  the  meatus  opened 

by  pressiure  above  and  belon*  it.     If  a  bougie  or  straight  catheter  be 

used  a  firm  yet  gentle  traction  upon  the  penis  should  be  made  so  as  lo 

bring  the  front  and  more  moveable  curve  of  the  urethra  in  a  straight 

line-     In  using  the  silver  catheter  while  the  patient  i.i  sMnding  up,  a 

dexterous  manipulator  will  often  employ  the  "tour  de  roaltre,"  which 

is  thus  performed.    The  instnimcnt  is  held  with  its  concavity  directed 

down  and  backwards,  .-ind  the  penis  is  left  to  hang  in  its  normal  cunx. 

The  end  of  the  catheter  being  placed  in  the  meatus,  it  is  then  slidcd 

gently  along  the  lower  wall  of  the  run-e  until  the  point  reaches  the 

front  Jayer  of  tlie  tnajigular  ligament  at  tlie  sinus  of  the  bulb.      A 

half  turn  round  to  the  patient's  left  groin  is  then  given  to  the  end 

of  the  instniment  with  a  sweeping    and  at  the  same   time   onward 

motion.     This   brings  the  point  of   the  instnimcnt  into  the  upwaid 

curve  of  tlie  vesical  end  of  the  urethra,  pressing  gently  against  the 

upper  wall,  and  places  it  in  the  position  for  entering  the  bladder,  at 

right  angles  to  the  le^'cl  of  the  perineum.    The  shaft  being  kept  strictly 

in  the  median  line,  its  own  weight  will  then  be  sufficient  to  urge  the 

end  into  the  cavity  of  the  bladder.    The  advantage  of  the  "tourde 

maltre,"  when  cleverly  performed,  is  a  greater  case  of  the  yas^ng,t  and 

much  less  pain  tu  the  jiaticnt.     In  Ihe  healthy  urethra  there  are  several 

points  which  may  form  a  diliiculty  by  obstructing  the  point  of  the 

catheter  or  bougie.     Normally,  the  narrowest  parts  of  the  urethra,  and 

pathologically,  the  most  common  strictures  are  at  Ihe  external  oriScc, 

and  at  the  anterior  layer  of  Ihe  triangular  ligament — where  the  inner  or 

upper  curve  of  the  /  meets  the  outer  or  lower  bend  ;  ony  instrument 

which  passes  these  easily  should  pass  through  the  whole  canal.     BeloM' 

the  size  of  No.  4,  the  point  may  become  ent.ingled  in    the  *'  lacuna 

magna,"  a  "culdesac"  or  follicle  which  is  placed  tn  the  uiiperwaU 

of  the  urethra  about  i|  inches  from  the  meatus.    Nesct  it  may  bo 
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nS^ted  in  the  simis  of  llic  bulb  by  pressing  against  the  Iriangular 
ligament  below  aiitl  behind  the  orifice  of  the  membranous  portion. 
1 1  i&  here  that  ilie  ntajor  pait  of  false  passages  are  made  by  urging  the 
catheter  too  much  backwards  towards  the  rectum  instead  of  upwards 
into  the  bladder.  Nest  the  point  of  a  small  catlictcr  may  be  entangled 
the  "  sinus  poctilaris  "  of  the  "  verumontanum  "  or  in  one  of  the  pro- 
static sinuses  on  each  side.  All  these  arc  to  be  avoided  by  keeping 
the  point  of  the  catheter  against  the  upper  or  front  wall  of  tlie  urethra 

i  in  tlie  median  line.  But  even  ihis  direction  must  not  be  carried  to 
excess.  In  cases  of  difficulty  from  stricture  in  the  membranous 
urethra,  a  false   passage    h  sometimes   made  through   the   upper  or 

,  anterior  wall,  bringing  the  point  of  the  catheter  either  between  or 
behind  the  layers  of  the  triangular  ligament  and  in  front  of,  or  into  the 
anter'or  part  of  the  prostate.  Such  false  passages  arc  liable  to  a  greater 
danger  of  urinar>'  infiltration  into  the  pelvic  fiiscia,  and  of  subsequent 
peritonitis  wliich  is  frequently  fatal 

It  cannot  be  too  much  impressed  upon  the  mind  of  the  operator 
that  forcible  catheterism  is  under  almost  any  circumstances  of  difficult)* 
a  very  dangerous  proceeding.  A  great  many  cases  of  death  from  the 
shock  of  such  a  proceeding  have  happcnctl  both  in  healthy  and  debili- 
tated coniititiitions.  It  is  much  better  to  try  again  and  again  with 
patience  and  gentleness  than  to  endanger  the  patient  in  this  manner. 
If  retention  of  urine  be  pressing  and  the  bladder  much  distended 
the  com|>aratively  safe  operation  of  tapping  tlie  bladder  from  the 
rectum  should  be  performed  in  case  of  failure  of  the  catheter.  After- 
wards, when  the  congestion  and  spasm  of  the  urethra  have  ceased 
and  the  abnormal  traction  upon  the  urethra  by  a  distended  bLiddcr 
has  been  removed,  persevering  efforts  to  pass  a  catheter  and  sub- 
sequent slow  dilatation  can  in  a  great  majority  of  cases  be  safely  accom- 
plished. 

On  Ibe  Urtlmila  of  Dlualvlnc  itrlnArj'  Calenll. — I  can  only  offer  a 
very  few  remarks  on  this  im|)ortant  and  interesting  subject.  Many  of 
the  ohser\'attons  which  I  have  made  with  reference  to  the  prevention  or 
remo^'a]  of  urinary  deposits  are  also  applicable  to  caJadi  of  allied  com- 
position. WTien  a  uric  acid  or  urate  of  ammonia  r3,lculiis.  for  instance, 
has  been  deposiltdf  it  may  be  dissolved,  or  its  increase  may  be  pre- 
vented, by  producing  alterations  in  the  chemical  composition  of  the 
urine.  This  may  be  effected  partly  by  diet,  and  partly  by  the  adminis- 
tration of  various  remedies,  especially  alkalies  and  the  salts  of  the 
vegetable  acids. 

Mere  dilution  of  the  urine  will  sometimes  exert  a  considerable 
influence  upon  a  calculus ;  and  it  is  possible  that  some  calculi  may 
have  been  entirely  dissolved  in  this  manner.  An  acid  state  of  urine 
vould  tend  gradually  to  dissolve  a  phosphaiic  calculus ;  and  it  is  very 
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possible  that,  if  a  kMy  alkaline  comtition  of  the  urine  could  t<r  main 
taincd  for  a  considerable  time,  an  iiupresston  mi^hl  be  made  upon 
calculi  composed  of  different  forms  of  urates  or  even  npoa  an  uric 
and  calculus.  I1ie  irregularities  often  seen  upon  the  surfaces  of  surh 
calcuH  have  been  v^ry  properly  termed  "  water-worn,"  and  clearly  injiiale 
that  the  urine  has  exerted,  for  a  time  at  least,  a  solvent  action.  Although 
in  certain  cases  it  would  ondoubtedly  be  right  to  adopt  for  a  time  ireat- 
ment  of  this  kind,  wc  must  not  look  forward  to  the  result  with  any 
great  dc^ee  of  confidence ;  at  best,  such  changes  arc  tedious  and  very 
uncertain. 

Many  attempts  have  been  made  to  dissolve  the  calculus  by  injecting 
fluids,  wliich  exert  a  solvent  power  upon  the  stone,  into  the  blatlder. 
The  most  convenient  plan  is  to  inject  the  fluid  through  a  double 
catheter  for  half  an  hour  every  two  or  three  days  or  more  frequently. 
Dr.  Willis  has  recommended  that  the  fluid  should  be  placed  in  a  reser- 
voir at  a  sullitient  height  above  the  patient,  and  connected  with  the 
catheter  by  a  tube  provided  with  a  stopcock,  by  which  means  the  flow 
of  the  solvent  may  he  carefully  regulated.  In  carrying  out  this  plan,  h 
is  very  important  that  the  solution  should  be  »  weak  as  to  prevent  all 
chance  of  the  mu<'i}us  membrane  of  the  bladder  being  injured.  Sir 
Benjamin  Brodte  showed  that  phosphaiic  calculi  might  be  greatly  re- 
duced in  siite,  or  entirely  dissolved,  by  injecting  a  weak  solution  of 
nitric  acid  (2  to  3}  minims  of  strong  nitric  acid  to  an  ounce  of  distilled 
water).  Such  a  solution  would  also  act  very  favourably  in  removing  the 
sharp  edges  of  fragments  remaining  in  the  bladder  after  the  operalion 
of  lithotrity. 

The  objection  to  Ihe  use  of  alkalies  in  attempting  to  effect  the 
solution  of  uric  acid  or  tiralcs  is,  that  tht-  phosph.-itcs  arc  precipitated 
from  the  urine,  and  the  calculus  protected  from  the  further  actJOQ  of 
the  solvent 

The  most  ingenious  plan  for  dissolving  calculi  was  that  proposed 
some  years  since  by  Dr.  Hoskins,  who  cmployetl  a  weak  solution  of 
acetate  of  lead  (one  grain  to  the  ounce)  with  a  mere  trace  of  free  acetic 
acid.  With  a  phosphatic  stone,  double  decomposition  occurs.  Phos- 
phate of  lead,  in  the  form  of  a  hnc  granular  jirecipitate,  and  an 
acetate  of  lime  and  magnesia,  are  formed.  The  solution,  it  need  hardly 
be  said,  does  not  produce  any  irritation  or  unfavourable  action  upon  the 
bladder. 

It  is  possible  also,  in  certain  instances,  to  dissolve  the  stone  by  io- 
jccring  solvents  into  the  bladder.  In  many  cases,  however,  all  our 
attempts  to  remove  the  stone  by  eft'ecting  its  solution  will  be  ineffec- 
tual, and  we  shall  have  to  call  in  the  assistance  of  the  surgeon,  who 
may  remove  the  stone  entirely  by  lithotomy,  or  may  crush  it  with  the 
lithotriie  into  several  small  pieces,  which  escape  by  the  ordinary  channeL 
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KxuMtmeuu  on  ibc  SDivcnt  Artlon  of  juimUbc  CarbBWitn. — t)r. 
Roberts  found  "  thai  verj'  weak  solutions  of  (he  alkaline  i-afbonat«s  dis- 
solved uric  arid  calculi  with  considernhlc  rajiidity,  while  stronger  otiL's 
altogether  failed.  Ih  order  to  decide  what  strength  of  solution  liad  the 
moiit  solvent  power,  fragments  of  uric  acid,  weighing  from  40  to  112 
grains,  were  placed  in  lo-oz.  phials,  and  solutions  of  carbonate  of  potaiib 
and  soda  of  various  strcngtt)  were  passed  over  them  at  blood  heat.  Hie 
experiments  were  continued  day  and  night ;  and  the  daily  Row  of  sol- 
vent varied  from  6  to  15  pints. 

"Operating  in  this  way,  it  was  found  that  above  a  strength  of  t3o 
grains  to  the  pint  no  solvent  action  was  exerted;  and  even  with  80 
grains  to  the  pint  there  was  only  a  little ;  but  solutions  of  50  and  60 
grains  to  the  pint  dissolved  the  fragments  freely.  A  coat  or  crust  of 
white  matter  invariably  invcsle<l  the  stone  in  the  stronger  solutions,  and 
prevented  further  action.  At  and  above  tao  grains  to  th«  pint  this 
coat  was  dense  and  tough,  and  could  not  be  wholly  detached  from  the 
subjacent  surface.  With  80  grains  to  the  pint  it  was  brittle,  and  easily 
detached  like  a  layer  of  whitewash.  With  60  grains  to  llie  pint,  and 
nnder,  cither  no  cnist  fonned  at  all  and  the  stone  dissolved  dean  with  a 
water-worn  appearance,  or  it  was  only  represented  by  a  few  loose  flakes, 
scattered  here  and  there  over  the  surface,  and  offering  no  impediment  to 
dissolution.  This  coating  or  crust  was  found  essentially  to  consist  of  bi- 
urate  of  potash  or  soda,  and  its  formation  depended  on  the  fact  that  the 
alkaline  bi-tirales  are  almost  insoluble  in  any  but  ver)*  weak  solutions  of 
the  alkaline  carbonates.  In  the  strong  solutions  the  bi-urate  remains 
undissolved  and  encases  the  stone  in  an  insoluble  investment;  while  in 

weaker  ones  it  is  dissolved  as  fast  as   it   is   formed,  the  surface  of 

the  stone  remains  clean,   and  dissolution   proceeds  H-ithout  iuipedi- 

menL"" 

The  following  tabic  is  the  result  of  an  experiment  continued  for 

fyrty-cight  days. 


»  "Atdiiveior  MerficiM,"  vol.  III. 
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Table  II. — Uric  AeU  and  Carlxmate  of  I^tath. 


ttrcBCtbof 

Sotutioci. 


Oi%.  ptr  nm. 

240 
120 


&> 


riowpfT 

14  Houifc 


'I 


IViCtnl. 


9-S 


21 -X 


156 


ii-g 


KtMAtKI. 


Covered  with  a  tenacnnu  whttt 
cxmt,  asifof  painL 

Covicml  with  a  lew  dense  cOM- 
■u);.  After  iJetscbitiJt  this  tod 
wipir^,  ibere  was  «  mout  loa 
of  weight  of  7'I  per  ccnl. 

Covered  with  a  ]og«c  dcuduble 
white  cniH. 

Surface  clean. 

Loose  Aalto  in  qwb. 

Somclioief  a  (ew  loose  flaktt 
where  the  fraemuit  roiAL 


Di»«»lv«I  clean ;  ocoisioaaJly 
few  lootc  dafce. 

Diuolved  deao. 
Dilta 


On  itiaMiTinff  CMinaii  by  EiMtrotrai*. — Attempts  have  been  made 
to  (iisintcgntc  and  efftci  the  solution  of  calculi  in  the  living  body  by  aid 
of  galvanism.  MM.  PrcA'ostand  Dumas  ("Annalcs  dc  Chimie,"  vol 
XXIII,  p.  201,  1S13)  employed  eleciricily  for  the  purjjose  of  disin- 
tegrating phosphatic  calculi,  by  the  mechanical  action  of  the  gases  ut 
free  in  the  electrolj-sis  of  water ;  but  only  a  grain  per  hour  was  thus 
removed.  Tlie  setnticn  of  the  calculus  was  not  attempted  in  those 
experiments.  Dr.  Ludwig  Melicher  ("Ocslcrrcich.  Mcdicin.  Jahrbuch," 
1848,  vol.  I,  p.  154)  cried  to  dissolve  a  calculus  by  the  aid  of  electricity. 
It  is  said  that  two  experiments  on  the  living  body  were  succcssfiji 
(Quoted  by  Dr.  Beocc  Jones.) 

The  latest  efforts  have  been  made  by  Dr.  Bence  Jones,  who  emplo>«d 
a  solution  of  nitrate  of  potash,  and  decomposed  this  by  the  aid  of  a 
powerful  galvanic  battery.  The  nitiic  acid  set  free  at  the  positive 
electrode  would  decompose  the  uric  acid  exposed  to  its  influence,  ami 
the  potassa  evolved  at  the  negative  electrode  would  dissolve  it,  so  that 
an  uric  oiid  calculus  placed  between  them  would  be  disintegrated  at 
both  ptnnts.     llie  batteiy  employed  was  from  five  to  twenty  pairs  of 
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Crovc's  pktcs.  From  2  to  9  grains  of  uric  aci<l  ulciilus  were  dissolved 
per  hour  at  the  temperature  of  the  body.  Of  oxalate  of  Umc  }  grain  lo 
2  grains  per  hour  only  were  dissolveJ.  The  action  was  four  times  as 
slow  as  upon  uric  add  calculi.  Of  oxalate  of  lime  and  uric  acid,  in 
alternating  layers,  4}  to  5  grains  were  dissolved  per  hour.  Of  phosphatic 
calculi  upwards  of  25  grains  were  dissolved  per  hoxir. 

Trcsimnt  MwIbs  l*v  piiuave  «r  s  CiUeula*  aMtur  ikc  Trctcr. — 
The  violent  pain  which  oficn,  but  not  invariably,  results  Erom  the 
]iass.-\ge  of  a  calculus  down  the  ureter,  is  generally  relieved  by  hoi 
foil)  en  tuitions  or  a  warm  balh.  Diluents  and  sudori5cs  should  be 
given  internally.  In  one  case,  referred  lo  by  Dr.  Prout,  the  intolerable 
burning  sensation  was  relieved  by  the  application  of  pounded  ice  lo  the 
TC;gjoD  of  the  kidney.  If  there  is  violent  hieiuorrhage,  the  patient  must 
be  kept  lying  down ;  and  if  the  pain  in  coD£tanl,  an  opium  or  henbane 
suppositoi)'  in  the  rectum  often  affords  temponu}*  relief.  Moderate 
exercise,  or  even  the  violent  jolting  of  riding,  when  the  s^utfering  is  not 
very  great,  will  often  promote  Uie  descent  of  a  calculus  frotn  the  kidney. 
I  know  of  several  cases  in  which  a  calculus  has  passed  duwn  the  urrtcr 
without  causing  any  pain  whatever,  and  the  patient  wa&  not  conscious 
of  its  existence  UDtU  he  had  pas&ed  it.  Purgatives,  cupping  over  the 
loins,  and  alkaline  diuretics,  with  small  doses  of  opium  or  henbane,  are 
required,  if  the  descent  of  the  calculus  is  very  slow,  or  if  the  stone  is 
impacted  in  the  kidney;  often  there  is  violent  sickness,  but  this  is  of  short 
duration.  In  some  cases  the  calculus  may  be  w;ishcd  out  by  giving  the 
patient  a  large  tiuantily  of  fluid  during  six  or  eight  hours. 

Sometimes  a  stone  will  remain  impacted  in  the  lower  [un  of  the 
ureter  obstructing  or  entirely  preventing  die  cnlrancc  of  urine  into  the 
bladder  on  tlut  side,  and  finally  making  iIk  way  by  ulceration  into  the 
cavity  of  the  bladder.  Such  cases  arc  usually  attended  with  atrophy  and 
cystic  degeneration  of  the  corresponding  kidney.  The  presence  of  pus 
in  the  urine,  succeeding  to  pains  in  the  loins  and  the  usual  signs  of  the 
passage  of  a  calculus  by  the  ureter,  and  accompanied  by  many  of  the 
signs  of  stone  in  the  blailJcr  characterise  tliesc  cases.  The  sound 
passed  into  the  bladder  tails  to  recognise  the  stone  or  to  give  the 
metallic  chink  which  the  surgeon  likes  to  hear  before  proceeding  to  .in 
operation  for  the  removal  of  a  stone  from  the  liLiddcr.  Patience  and 
palliative  treatment  for  the  relief  of  suffering  are  llie  only  remcilics  for 
such  a  state  of  things;  after  a  time  the  stone  makes  its  way  into 
the  bladder  and  then  its  more  evident  signs  are  distintily  manifested. 

UibotMHr  «"<•  uthotrltjt.— This  is  a  part  of  the  subject  which  I 
am  quite  incompetent  to  discuss,  but  there  are  one  or  two  recent  modi- 
fications in  thcM  operations  to  which  I  may  be  permitted  10  advert  very 
briefly.  The  operation  of  lithotomy,  which  is  usually  performed  by  most 
surgeons  in  the  present  day,  is  the  lateral  one.     For  a  discussion  of  the 
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various  importani  points  connected  with  Ibis  operation,  I  must  rder 
Sir  \Villiam  Fei^usson*s  treatise  on  "  Fraclical  Surgery." 

Some  time  since,  the  median  operation  was  iwrformed  with  consiiler- 
able  succcsis  by  Mr.  .\Iiarton.  Its  principal  advantage!)  »cem  to  be.  ituU ' 
the  levatorani  and  prostatic  capsule  and  plexus  e&cape  injury,  while  the 
course  into  the  bladder  is  most  direct  There  is  also  Cheadvanlage  that 
the  knife  is  not  used  either  to  knotch  the  prostate  or  to  open  the  bladder. 
On  the  otherhand,  there  seems  to  be  considerable  chance  of  injuring  the 
ejacu].itory  durts,  and  a  surgical  friend  tells  me  that  there  is  a  want  of 
space  in  manijmlatingwith  the  forceps  and  in  seizing  and  extracting  the 
stone,  and  that  there  is  also  some  risk,  especially  in  children,  of  injurin|^| 
the  bulb  of  the  urcthra  or  the  rcciuin.  The  0|)cratiDn  is  described  in^ 
the  "  1  jricL't,"  1859,  vol.  I,  p.  133.  {See  also  Mr.  Allarton's  work  on 
" Lithotomy  Simplified."    London:  Ash  and  Flint.     1854.) 

In  connection  with  the  sulijcct  of  lithotomy,  I  may  remark  that,  in 
recent  improvement  in  the  manner  of  canning  out  the  lateral  operation^' 
by  Mr,  Wood,  the  injurious  effects  which  sometimes  result  from  a  free 
division  of  the  prostate,  pelvic  fascia,  and  levator  ani  with  the  knife  arc 
altogether  avoided.  Mr.  Wood  employs  a  staff  composed  of  two  bbdcs, 
which  can  be  sep.iratcil  from  each  other  while  the  instrument  is  held  ia-fl 
position.  Dilatation  of  the  urethra  is  readily  effected  by  allow'ng  the" 
finger  to  slide  in  between  the  blades.  lu  the  single  case  in  which  this 
operation  has  been  perfoniicd  in  the  living  subject,  it  certainly  sac-. 
ceeded  admirably.  ("  Medical  Tiine&  aad  Gazette,"  December  33«] 
i860.) 

The  principal  advantages  of  this  over  the  ordinary  lateral  and 
median  operations  respectively  are  thai,  as  ihc  knife  docs  not  enter  the 
bladder  at  all,  neither  the  prostatic  veins  nor  the  fascial  capsule  are  ID-^I 
jured,  nor  can  the  ejaculator}*  ducts  be  cut  The  levator  ani  cannot  be 
divided,  and  all  chance  of  the  extravasation  of  urine  into  the  pelw 
areolar  tissue  is  avoided.  The  form  of  the  external  incision  is  such  that 
more  room  is  given  than  in  the  ordinary  operation,  while  injury  to  all 
important  vessels  and  other  structures  is  avoided.  By  this  proceeding 
the  dilatation  necessary  for  the  extr.tctiL>n  of  the  stone  Is  much  more 
easily  effected  than  in  the  median  operation. 

Of  late  years  lithotrity  appears  to  have  been  carried  out  very  success- 
fully in  numcrotis  ca.'ws  in  which  the  operation  of  lithotomy  would  ha\'e 
been  practised  formerly.  The  number  of  fatal  cases  resulting  from 
litholoinyis  considerably  greater  than  that  obtained  from  an  anaj)>sis  of 
the  cases  of  lithotrity  to  which  1  have  liccn  able  tii  refer.  And  it  appears 
that  stones  of  very  large  .size  may  be  crushed  with  safety.  So  far  as  I 
can  learn,  setting  aside  a  few  exceptional  cases,  it  would  seem  that  litfao- 
tomy  afforded  but  a  poor  chance  of  safety  where  lithotrity  could  not  be 
confidently  rccommendetL    These  remarks,  I  need  hardly  say,  apply 
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only  to  adults.  In  children,  Jithotomy  is  so  safe  an  operation,  while  the 
small  size  of  the  urethra  and  other  circumstances  arc  unfavoiuable  to 
lithothty,  that  it  is  not  likely  that  surgeons  wiU  have  recourse  to  any 
other  proceeding. 

The  ex[x;riencc  especially  of  Sir  Benjamin  Brodie,  Mr.  Charles 
Hawkins,  Mr.  Prescott  Hewett,  and  Sir  Henry  Thompson,  has  proved 
that,  when  performed  with  care,  lithotrity  is  a  most  successful  operation. 
Mr.  Hawkins  tells  mc  that  he  has  operated  with  success  even  in  rases 
of  stricture  and  irritable  bladder,  and  has  performed  lithotrity  where 
lithotomy  could  not  have  been  undertaken.  {Sa  a  case  reported  in  the 
"  Transactions"  of  the  Royal  Medical  and  Chirurgical  Society  for  1859.) 
On  the  subject  of  lithotrity,  I  must  refer  to  Sir  B.  Brodie's  paper  in  the 
twentieth  volume  of  the  "Transactions"  of  the  Royal  Medical  and 
Chirurgical  Society,  in  the  concluding  paragraph  of  which  arc  these 
words  : — '*  My  own  experience  has  ccruinly  led  mc  to  the  conclusion 
that  lithotrity,  if  prudently  and  carefully  performed,  with  a  due  atten- 
tion to  minute  circumstances,  is  liable  to  a  smaller  objection  than  almost 
any  other  of  the  capital  operanons  of  siirgery." 

Tn  some  cases  a  stone  becomes  encysted  or  impacted  m  some  part 
of  the  bladder.  This  may  occur  in  two  ways.  Kirst,  by  the  previous 
presence  of  saccuii  of  the  mucous  membrane  protniding  between  the 
separated  meshes  of  the  dilated  muscular  coat.  Into  one  of  these  a 
calculus  \us  been  known  to  pass  occasionally  or  to  remain  permanently, 
andly,  by  a  totally  different  process,  viz.,  that  of  ulceration  by  pressure, 
a  stone  may  m;ikc  its  way  through  some  part  of  the  wall  of  the  bladder 
usually  ihe  neck.  In  an  interesting  case  of  llils  kind  in  .t  male  adult 
recorded  in  the  "Transactions  of  the  Pathological  Society,"  1867, 
vol.  XVIII,  p.  171,  by  Mr.  Wood,  an  uric  acid  stone,  weighing 
upwards  of  4  oz.,  had  lodged  for  many  years  in  the  neck  of  the  bladder, 
— bridging  across  the  orifice  of  the  urethra.  Much  difficulty  h  as  expe- 
rienced in  dislodging  the  stone  during  the  operation  of  lithotomy  which 
Mr.  Wood  performed  for  its  removal.  It  was  afterwards  found  to  have 
formed  fur  each  of  its  ends  a  pouch  in  the  walls  of  tlie  bladder,  which 
on  the  right  side  had  obliterated  the  orifice  of  the  ureter,  and  com- 
pletely perforated  the  proper  vesical  wall,  and  was  closed  in  by  a 
thickened  dense  deposit  in  the  connective  tissues  around.  An 
enormous  distension  and  hypertrophy  of  both  ureters  and  dilatation 
of  the  right  kidney  into  a  mere  sac  with  corresponding  hypertrophy  of 
the  left  kidney  had  been  the  result  of  this  abnormal  position  of  the 
stone. 

Sometimes  a  small  stone  wilt  either  form  or  become  impacted  in  the 
prostatic  portion  of  the  urethra.  When  formed  here  it  is  usuaJly  com- 
posed of  phosphate  of  lime.  If  it  affords  an  obstacle  to  micturition  it 
should,  if  possible,  be  extracted  by  the  urethral  forceps.    If  this  fail,  it 
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may  be  pushed  back  into  the  bladder  by  the  me  of  a  fuU-sU' 
bougie,  and  may  then  be  crushed  by  a  Itthothle.  If  this  cannot  be 
done,  the  surgeon  must  ait  down  lo  it  from  the  perineum  by  a  meriiin 
operation,  as  if  it  were  in  the  bladder.  In  such  a  case  Mr.  Wood 
removed  a  small  stone  by  means  of  a  long-handled  small  scoop  mam- 
pulnted  upon  the  finger  introduced  into  the  rectum,  and  used  to  steady 
and  press  forward  the  prostate  against  tlie  point  of  the  instrument 

On  tti«  SpanianroiM  rractnir  uf   I'liiutry  Calrul]  In  tlw  VlaiUcr. 
^But  few  cases  of  this  uncommon  accident  have  been  recorded.  lA'heE 
three  or  four  phosphatic  calculi   e\i&t  in  the  bladder,   it  sometioes 
happens  that  one  or  two  are  brokeu.    The  fragments  may  be  disdiaiged 
by  the  urethra.     Concretions  of  phosphate  around  portions  of  mucus 
which  are  not  unfrcquently  found  in  the  urine  of  persons  suffering  from 
phosphatic  deposits,  have  been  mistaken  for  fragments  of  calculi 
stone  has  been  fractured  in  the  bladder  by  direct  violence.    Mr.  Southaia' 
has  recently  brought  forward   three  interesting  cases  in  which  singli 
calculi  had  undergone  fracture  in  the  bladder.     Sfr  a  paper  read  befoi 
tlie  British  Medical  Association  at  Dublin,    1867,  and  printed  in  the 
"  British  Medical  Jomnal,"  January  4,  1868.     In  two  of  the  cases,  the 
calculus  consisted  of  uric  acid  and  oxalate  of  hmc.    Mr.  Southam  thinks 
thai  the  fracture  must  have  K-sultcd  from  the  development  of  gas  within 
the  calculus  itself,  possibly  in  consequence  of  the  decomjiosition  of  the 
animal  matter  of  the  calculus.     This  view  is  supported  by  specimens  in 
the  Dupn>trcn  Museum,  in  which  the  fracture  is  limited  to  the  internal 
portion  of  the  stones,  the  outer  layers  being  intact.     Mr.  Soudiam  has 
kindly  allowed  mc  to  have  copies  taken  of  his  drawings,  and  to  publish 
them  in  this  work.    See  '  Calculi,'  pi  III,  &{{s.  16  to  la 
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BUBF  SUMMARY  OP  THE  PRINCIPAL  CONSTITUENTS  OF  URIXK,  AMD 
TUCIR   UICRUSCOPICAL   AND   CHEMICAL   CHAKACTICRS. 

■caltbr  Crine.  4|uuitltr.^A  healthy  man  usually  passes  from  40 
to  60  oi,  {17,500  to  36,350  grains)  during  twenty-four  hours. 

qnaailty  af  Water. — Average,  about  ao,ooogrs.  in  twcniy-four  hours, 
or  940  grains  per  1,000  grains  of  urine.  Varies  much  even  in  health, 
and  at  different  periods  of  the  day. 

VuanUiy  af  BdlM  Matter  varies  inversely  as  the  water — 600  to  1,300 
grains  excreted  in  Iwcnty-rour  hours. 

apeciae  ttravitr  of  the  urine  in  health  varies  from  1,015  ^'^  ^>°^5i 
depend:!  aot  only  upon  the  quantity  of  solid  matter  in  the  urine,  but 
also  upon  the  specific  granty  of  the  constituents,  p.  1 16. 

■Mction. — ^Acid.    Varies  at  different  pans  of  the  day,  p.  r  18. 

On  the  quantities  of  the  various  constituents  in  the  urine  in  health, 
Mrp.  Ill,  and  the  tables  on  pp.  123,  137. 

■xamiDAtiaa  or  rrinc — When  endeavouring  to  ascertain  if  there  be 
any  al*iiurm;il  condition  of  the  urine,  note  its  reacimi,  the  quantity  jtassed 
in  twenty-four  hours,  its  iptcifit  gravity,  and  the  amount  of  solid  matter. 
Also  apply  certain  chemical  tests,  and  resort  to  microscopical  examina- 
tion, if  there  be  any  deposit,  pp.  ai8,  iS*. 

Chcmi«mi  AnajjrBtn  alone  will  show  the  presence  of  urea,  uric  acid, 
extractive  matters,  salts,  sugar,  albumen,  bile ;  and  is  employed  for  ascer- 
taining the  composition  of  certain  deposits,  pp.  219,  285. 

Tbe  nicroHcnpe  discovers  various  substances  which  are  either  not 
recognised  at  all^  or  are  uriih  great  difficulty  proved  to  be  present  bjr 
other  means,  p.  285. 

DIRECTIONS   FOR   INSrriTUTINC  A  ROUGH  CENERAI.  EXAMrNATION 
OF  A  SPECIMEN   Or  URINE, 

The  most  necessary  tests  may  be  arranged  under  six  heads  j  and,  by 
having  roconrsc  to  one  or  more  of  these,  we  are  enabled  to  determine 
roughly  the  most  common  morbid  states  of  the  urine. 
1.  meavtlon  (p.  tl?). 

«.  sp««ioc  eravttr  (p-  116).— VVTicn  vcrj- high,  we  may  suspect  an 
increased  quantity  of  urea  (excess);  or  the  presence  of  sugar. 
Apply  tests  mentioned  on  p.  243.    Hysterical  urine,  and  urine 
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of  cases  where  much  water  has  been  taken,  is  of  very  low  sped- 
fie  gravity,  p.  179. 
s.  nt».u — Urate  of  soda,   distingtiishc<l   from   [nis  or  phosphate, 
p,  350,  Albumen.  Precipitation  of  i)hosj>h3te,  &c.,  pp.  221,  221.  ^ 

4.  Mltrte  AcU  dissolves  phosphates,  p.  157;  decomposes  urate  off 

soda  (if  strong,  rapidly) ;  precipitates  albumen  in  urine,  even 
when  in  very  small  quoittity  and  due  to  the  presence  of  pus. 
U^ed  als^o  to  test  the  prc»)cncc  of  uric  add,  p.  140.  Excess  of 
urea,  p.  185.     Dile,  \k  233.  ■ 

5.  FMwJi. — Urates,  distinguished  from  pns  or  phosphate,  p.  350. " 

Uric  acid,  from  blood,  p.  390,  Sugar  indicated  by  a  brown 
colour,  after  prolonged  boiling,  p.  243.  ^ 

a.  Nitrate  of  BUTcr. — Precipitate  of  chloride  of  silver,  insoluble  ia  B 
nitric  acid,  p.  167.      In  curtain  cases,  the  urine  does  not  con- 
tain a  trace  of  chloride  of  sodium,  p.  202. 


CHEMICAI,  EXAMINATION   Or  URINE. 

I.  CAfmuai  Examinaimt  with  rrfermee  to  Detedif^  the 
Nature  0/  the  Deposit. 

a.  Llwtatand  Placraleiit  dcvohIu  (p]i.  116,  317). — Deposits  of  this 
class  are  geiierilly  too  light,  and  the  quantity  i&  too  small,  for  the 
application  of  chemical  tests.     See  *'■  Microscopical   Ivcaminacioo  oCfl 
Deposits,"  p.  282.  ™ 

I>.  DeiMc  and  opuinc  Deposiu  (p.  35c),  usually  present  in  consider- 
able quantity,  are  of  three  kinds,  which  much  resemble  each  other  in 
appearance. 

1.  nratc  or  ModR  (p.  351). — T-itentious,  nut-brown  sediment.  Varies 

much  in  colour.    Urine  acid.    Tests. — Soluble  by  heat,  in  potash, 

ammonia,  water.     Decomposed  by  acid  ;  uric  acid  set  free. 

a.  Fboaptuit«B  (p.  355). — Urine  usually  alliaHnc  or  neutial.    When 

triple  phosphate  alone  is  preBent,  the  urint  is  sometimes  feebly 

acid.     Tfsls. — Insoluble  by  heat  or  in  alkalies;  soluble  in  acid^ 

and  afterwards  precipitated  by  ammonia. 
s.  Piu  (p.  362).- — Diffused  through  the  urine,  rendering  it  Vai\»S^ 
or  forming  a  bulky  creamy  deposit,  with  clear  or  turbid  super- 
natant fluid.     Jests. — Rendered  glairy  by  potash.    Albumen 
urine   precipitated  by  heat  and    by  nitric  acid.      Cautwit. — 
Albumen  may  be  independent  of  the  pus. 
C.  CiT"talllitc   nr   CrsniUar   DrpoHlu  are  luuaUj'  in  small  quaaUtr. 
formlnic  a   ■Mllin«iit  n  bleb    may  cither  tor  rnlnured  or  trannparrat  aa« 
cnluuMcHo  (p.  350), 

I.  THc  Add  (p.  371). — Colour   characteristic,   usually  of  a  dark 
mahogany  brown,  sometimes  paler,  %'ery  seldom  quite  colourless. 
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Large  separate  clusters  of  crystals.  It  rarely  forms  a  granular 
deposit  Tests,  p.  37a. — Soluble  in  potash  and  nitric  acid. 
After  evaporation  with  nitric  acid,  ammonia  gives  the  dark  violet 
colour  of  miircKitle  or  purpurate  of  ammonix  Often  mixed 
with  blood,  smoky  urine.  Albumen  detected  in  the  fluid,  p.  J47. 
1.  Biood-corpuHctM  (p.  387). — See  "  Microscopicai  Examination  of 

Urinary  Deposits,"  on  p.  438, 
s.  OxiOmtc  or  Line  (p.  374). — Seldom  in  sufficient  qu&ntity  to  form 
a  deposit  visible  to  the  unaided  eye.      Tests,  p.  380. — Insoluble 
in  water,  potash,  and  acetic  acid,  even  when  boiled  ;  soluble  in 
miQcral  acids ;  and  again  thrown  down  .-unorphous,  but  unchanged 
in  composition,  by  ammonia.     By  incineration,  an  odour  like 
that  of  burnt  feathers  is  evolved.     Black  ash  becomes  white  by 
decarlwrnsation  ;  tliis  ash  is  soluble  in  acetic  acid,  with  copious 
efTervescence.    Oxalate  of  ammooia  added  to  acetic  acid  solu- 
tion precipitates  oxalate  of  lime. 
4.  tllU<»  (p.  387)  is  baid  to  have  been  found  in  very  imnute  quan- 
tities in  urine;  rarely  met  with  as  a  deposit,  except  in  the  form 
of  grains  of  sand  in  the  urine  of  hysterical  patients  and  impostors. 
Xasily  known  by  its  great  density,  general  appearance,  and  il»- 
soluhility  in  strong  mineral  acids. 
Chemkai  Mxamination  with  referetue  to  the  Discovery  of  an  Abnormal 
CffnJiiim  ef  the  Soluble  Constituents  of  the  Urine^  or  of  the  existence 
of  Substanca  of  a  Soluble  Form  not  met  with  in  Health.      Part  III, 

p,  175. 

1.  Auanten  (p.  220  et  seq.). — Urine  pale ;  often  of  veiy  low  specific 
gravity,  1,005  ^O'  '.""  or  1,014.  Ttsti,  p.  ajo. — Heat  or  nitric 
acid,  if  urine  be  acid ;  nitric  acid,  if  the  urine  be  alkaline. 
Reason :  solubility  of  aJbumen  in  alkalies.  Fallaeies. — ^A  trace 
ef  nitrie  acid  prevents  the  precipitation  of  albumen  by  heal, 
p.  223.  Precipitarion  of  phosphates  by  simply  boiling  the  urine, 
p.  233.  Precipitation  of  minute  ciystals  of  uric  acid  upon  the 
addition  of  dilute  nitric  acid  to  some  specimens  of  urine  :  hence 
Dccessity  for  employing  both  tests,  p.  322.  New  substance  allied 
to  albumen,  p.  226. 

a.  BiccM  af  cre*  (p.  185). — Urine  frequently  high  coloured; 
specific  gravity,  1,030  to  1,040.  Upon  the  addition  of  an  equal 
volume  of  strong  nitric  add,  crystals  of  nitrate  of  urea  occur 
within  half-an-hour,  if  there  be  much  excess.  Oxalic  acid  is  often 
employed  when  the  urea  is  to  be  determined  quantitatively. 

a.  s«cu-  (p.  238). — Urine  pale,  of  high  .speci6c  gravity,  from  1,030 
to  1,050.  Trommer*s  test,  p.  243,  Poush  tests,  p.  343. 
Fermentation  test,  p.  249.  Tartrate  of  copper,  p.  344. 
Briicke's  test,  p.  349.    Bistuulh  test,  p.  250. 
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4.  aoipiiatc*  (pp.  165,  166,  306). — Nitrate  of  barylcs  or  cMoridc 
barium,  nficr  the  addition  of  a  few  drops  of  nitric  add. 

B.  Chloride  vt  Koillnm  (pp.  167,  }oo). — Nitrate  of  silver,  after  the 
addition,  of  a  few  drops  of  nitric  acid. 

«.  Bile  (pp.  232^337), — Urine  of  a  dark  yellow  rototir.     Nitriel 
acid ;  play  of  colours.    Pettenkofer's  test,  p.  134. 


MICROSCOPICAt   EXAMINATtON  07  VKINAKV  DEPOSflS. 

Part  IV. 

Great  caution  required  in  every  step,  p.  282.  A  laigc  quanUty 
urine  (at  least  four  ounces)  should  be  allowed  to  subside  in  a  (vnual 
g/ats,  figs.  I,  13,  plates  I,  II,  "Chemical  and  Microscopwcal  ApparatnB," 
for  some  (two  or  three)  hours,  or  tho  greater  portion  of  the  urine  may  be 
poured  off  from  the  deposit,  which  may  then  be  submitted  to  examini* 
tion.  In  the  last  aise,  small  bottles  only  need  be  taken  to  coMea 
spccimois;  bm,  of  course,  no  idea  can  be  formed  as  to  the  rtlaiive. 
amount  of  deposit  present,  p.  283.  Pipettes^  'Apparatus,'  fig,  j, 
pi.  I.     Examination  in  (tils  or  (agss,  figs,  17,  18,  23,  pis.  II  and  III. 

Insoluble  matter  may  be — 

1.  Diffused  through  the  urine,  or  it  may  form  a  visible  deposit; 

When    the    insoluble   matter    h.is   subsided,    the   deposit   may 
assume  one  of  three  characters,  p.  317. 

2.  It  may  occupy  a  large  bulk,  and  present  a  flocculcnt  a{>pear> 
ance,  p.  31S  ;  or — 

3.  It  may  form  a  dense,  opaque,  and  abundant  or  scanty  stratum, 

P-  350  i  or— 

4.  The  deposit  may  be  small  in  quantity,  crystalling  oonsistiog 
of  sparkling  colourless  points,  or  of  more  or  less  coloured 
granules,  p.  370, 

All  these  characters  may  coexist  in  one  deposit,  in  which  case 
observe  three  distinct  strata,  each  of  whicJi  must  be  ieparattiy  su! 
milted  to  microscopical  cicamination.     In  many  cases  there  are 
distinct  strata. 

t,  Stibsiances  floating  on  the  Surface  of  the  Urine,  or  diffused  throng 
it,  but  n^a forming  a  visible  Dtfosit,  pp.  297,  317. 
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"  lUmtraHms  of  Urinary  Deposits,"  pL  V. 

a.  Opalescence  produced  by  urates,  pp.  297,350. 
h.  Opalescence  produced  by  vibriones,  p.  322. 
;.  Milk  in  urine,  p.  298. 
d.  Chylous  urine,  p.  29^ 


5f  urinarv  deposits. 

4.  DepatU  light  and  floauliHt^  oeeupytHg  a  eonsiderabk  hulk,  p.  317. 
"  IHusiratims  of  Urinary  DeJ)csUs,"  pis.  V  to  XVIIt. 
Always  take  specimens  from  the  bottom  of  the  glass  for  examina- 
tion, as  well  as  Jrum  tht:  bulk  of  the  dcposlL 

a.  Simple  mucus-corpusclcii,  p.  318,  or  with  bladder  or  renal  epithe- 
lium, p.  326.    Cells  sometimes  tinged  yellow  »-ith  bile,  p.  233. 

b.  Simple  mucus,  or  epithelium  with  niimeroiis  small  crystals  of 
oxalate  of  lime  entangled  in  it,  p.  320. 

£.  Casts.    Various  forms  of  casts,  pp.   339  rf  sty.    a.  Casts  of 

medium  diameter.  3.  Casts  of  considerable  diameter.   7.  Casts 

of  small  diameter,  p.  341. 
^.  SpenoaLoiLoa,  p.  339.      Vibriones,   p.   332.      Torutx,  p.  323. 

SarcinK,  p.  324. 
r.  Matters  of  extraneous  origin,  p.  393.      Bcd-fiock :  hair:  feathers; 

dust.    Fibres  of  deal ;  distinction  from  casts  &c.i  ?•  395,  pis.  [ 

toIV. 

3.  DepasU  Jensi,  opaqut^  and  abundant,  p.  317. 

"  lUustratiom  pf  Urinary  DfpotUs,"  pis.  XVIII  to  XXllI. 

a.  Urates.    Amorphous  deposit,  p.  350. 

b.  Phosphites,  p.  355.  Phosphate  of  lime  (amorphous),  p.  356. 
Triple  or  ammoniaco-magnesian  phosphate  (ciystalline),  p.  355. 
Mixed  with  earlionalc  or  oxalates. 

c.  Pus,  p.  362.     Characters.     Potash.     Acetic  acid. 

d.  Matters  of  extraneous  origio,  pp.  393 — 396.  Sand.  Starch : 
potato  ;  rice  :  bread-crumbs :  arrowroot 

4.  Granular  or  Crystalline  Deposits,  small  in  QtiantHy,  sinking  to 
the  Bvltom,  or  otlhrring  to  tht  HiiUs  of  tht  Vessel,  p.  3 1 7. 

"  TUustrations  of  Urinary  Deposits;-  pis.  XXIV  to  XXXV. 

A  Uric  acid,  p.  370.  Forms  oil  Amorphous.  Varies  much  in 
colour.     Polarisation. 

b.  Oxalate  of  lime,  p.  374-  Forms  o£  Dumb-bells,  p.  376.  Dis- 
tinction of  oxalate  of  lime  from  triple  phosphate. 

c.  Phosphate  of  lime,  p.  356.     Phosphate  of  lime,  radiating  crystals, 

P-  357- 

d.  Blood-globules,  p.  387. 

e.  Cystine,  p.  383.     Carbonate  of  lime,  p.  386. 

f.  Matters  of  extraneous  origin,  pp.  293—296. 


THE  SYSTEMATIC  QUALITATIVE  EXAMINATION  01 

URINE. 


*(*  Aja.  who  d«ir«  to  become  piacliodly  lainiliai  vnlh  the  mod  impoctauit  dime- 
ten  of  Ibe  urine,  arc  tlnmgiy  tccommciulGd  to  submit  to  ihc  routine  wlikli  a  OOlUCiea- 
tiou*  praclitre  of  tlie  expcrimcnU  tP^<^  >°  ^  rolluwin^  \a)>\t%  n«cewa[i1]r  CMtiik. 
The  atilhnr  it  hiLly  perauiuled  (hat  the  patient  prc>«<cutii>ii  cf  lite  co«ine  reoommendrt, 
for  Ivo  hours  on  eight  or  ten  occuions^  trill  enable  the  practitioner  lo  obtain  M  pnttiai 
(kmiliarity  witti  the  subject,  wliich  it  b  imptasiblc  he  can  acquire  by  reading  only. 
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TABLB    I. 

GENERAL  CHARACTERS  OF  URINE,  p.  iij. 

Place  about  loo  grains  of  urine  in  a  basin  to  evaporate  o»-er  the 

waicr-bath. 

I.  Colour,  Smell,  Clearness  or  Turbidity,  Detosit,  Film  dm 
Surface. — Pour  about  four  ounces  of  urine  into  a  test -glass ; 
take  notice  of  its  odiour  (p.  115),  and  ■meii  (p.  115).    Observe 
whether  tJic  specimen  be  el«w  or  tarbltf,  and  notice  the  ^ot 
■tuoDiiB  Claud  whiclt  collects  On  standing,  p.  1 15.  Obserre  whether 
there  be  any  dvpnait  which  sinks  to  the  bottom  of  the  vessel,  or 
ItUm  floating  upon  the  surface  of  the  fluid,  pp.  1 16,  297. 
s.  Specific  Gravity.— Take  ilic  apcrinv  vnTity  of  the  urine,  p.  116. 
a.  Using  the  urhmnaer,  p.  93,  figs.  13  and  14,  pL  II,  "  Micro- 
scopical and  Cheniical  Apparatus." 
&.  Using  the  spA-ific  gravity  hottU,  p.  93,  fig.  15,  pi.  II. 

3.  Reaction. — Test  the  urine  with  Mi// /t/m»j  paper,  p.  117.  Ifthe 
spedmen  exhibit  no  mm  rMction.  te:»t  it  with  reddaud  lUmus, 
and  observe  whether  the  colour  be  restored  upon  gently  wanning 
the  paper  upon  a  strip  af  glass,  t«imi1Ic  lOlutl  (p.  00),  or  not, 
flxed  alkKll  (p,   131 ). 

4.  Crvstallink  SuBSTANCiis  IK  Urine. — Placc  a  drop  of  urine 
which  has  bccci  caatentraled  by  cvaperaiion  upon  a  glass  slide,  and 
cover  it  with  thin  glass.  When  cool,  examine  it  under  the  micro- 
scope ;  note  the  fonn  of  cryst-ds  present,  unuc  of  >•««  (p.  1 95) ; 
Arid  phosphate  of  aoda  (p.  15S)  ;  bR»lc  pho«|ibiiie  of  nnda  (p.  159); 
sulphate  of  NodB  (p.  1(15) ;  cttloilde  or  nodlum  uid  urea  (pp.  133, 
167)  jaaunonlai!».inaBnealaii  or  irlplf  pboapbalr  (|).  162);  Braanlea 
of  pliviipbuteirfumc(p.  162).  " lUuUraiieni ef  Unut" ^  I,  p.  130. 

5.  Dkcomp<j^iti<jh  t)Y  iU&T.— Place  a.  atoll  poiUOB  of  the  tslii 
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rautue  (about  the  sIm  of  a  pin's  head)  in  a  hard  glass  tube,  and 
expose  it  to  the  flame  of  a  spirit-lanip,  gradually  raising  the  tem- 
perature to  redness.  Test  the  reaction  of  the  vapour  eniicted 
from  the  tube  with  reddened  litmus  paper,  which  has  been 
moistened.     Ammonia  cvoH'cd,  p.  155. 

6.  Saline  Constituents. — Remove  the  earbonaetous  residue  from 

the  tube,  and  expose  it  upon  platinum  foil  to  a  dull  ted  heat, 
trntiL  nothing  but  a  wblte  uta  remains,  p.  155,  "  JUmtratiom  e/ 
tfrine,"  pi.  I,  Bg.  2. 

7.  Alkaline  Salts. — Place  the  ash  upon  a  glass  slide,  and  treat  it 
«-ith  one  drojj  of  tiistHled  water,  applying  warmth.  Concentrate 
the  aqueous  solution  by  evaporation,  and  allow  crystals  to 
form.  These  should  be  covered  with  thin  glass,  and  subjected  to 
microscopical  examination.  CMorUe  or  MMUnm  (p.  167),  phw. 
pbrnte  ar  aotfa  (p.  15S),  milpliiitc  of  »oita  &nil  ttocaRh  (p.  165), 
"Uiuslratiom  0/  Urine,"  pi.  I,  fig.  1. 

8.  Earthy  Salts. — If  the  saline  residue  is  not  entirely  dissolved 
by  water,  add  a  drop  of  nitric  acid,  and  observe  whether  effer- 
vescence occurs,  e*M-hoiuu«  of  Haw,  or  if  Uie  insoluble  7»afler  is 
dissolved  without  the  escape  of  any  hubbies  0/  gas,  phnxphiitc  of 
lime. 

9.  Usrc  Acid. — Place  about  four  ounces  of  un'ne  in  a  bealter,  add 
about  a  drachm  of  hydrockhrie  aetd,  and  allow  the  mixture  to 
stand  for  twelve  hours,     crrstalii  of  orle  or  ittuic  acid  (pp.  140, 

371)- 

10.  Uric  Acid. — To  a  small  quantity  of  the  urine,  concentrated  by 
cra|>oration,  and  placed  in  a  watch-glass,  add  a  few  drops  of 
acetic  acid,  and  insert  in  the  mixture  a  few  filaments  of  tow  ar 
silk.  Allow  the  whole  to  stand  for  twenty-four  hours,  covered 
with  a  glass  shade,  in  order  to  prevent  the  entrance  of  dust 
(p.  140).    Cryotala  of  urld  or  llthio  a<4«. 

%*  The  deposits  Irom  the  urine  examlncri  in  §§9  iwd  10  are  to  t>e  exuiclned  in 

Table  II, 
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TABLES  FOR  THE 
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SYSTEMATIC  QUALITATIVE  EXAMINATION,  p.  f/t. 
THE  ORG.^IC  CONSTITUENTS,?.  171. 

II.  Rkactiom. — Specific  Gravity. — A^oert^n  Ac  reaction  and 
upteuie  rnirttr  of  the  specimen  of  urine,  and  take  note  of  any 
general  characters  you  may  observe,  p.  iifi. 

ij.  Place  two  portions,  A  and  B,  of  aliout  300  grains  each,  in 
liasins,  to  evaporate  over  the  n-aterbath,  "  Chemical  and  Micro- 
scopical Apparatus,"  tigs.  4  and  9,  pi.  I. 
In   PoKTio.v  A.— Urea.    Mtjcus,   Uric  Acid,    Extiuctive 
Matters,  Earthy  Phosphatf,  ako  Scuca,  p.  171. 
In  Portion  B. — Fixep  Salts,  p.  172. 


'J 
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B  is  to  be  pland  in  3  p/aJmum  taffuU  and  incinerated,  "  Cbcfnical  and 
Micn3M:(>i>ical  .^pparatti:i,"  pi.  I,  fig.  ^  The  laliuc  midue  is  to  bs 
mniDUincd  at  a  red  heal,  and,  when  dccATboiiisnl  is  to  be  preKTred  for 
cxuniimtion  in  Tnblc  III. 

Proceed  with  Portion  A. 

Urea  CiHiNiOj— Extract  A  is  to  be  treated  with  three  stic- 
cessivc  portions  of  aicohot,  about  the  sp.  gr.  '825,  which  are  to 
be  boiled  ujion  the  residue  for  a  few  minutes  over  the  tboier-hatk. 
The  alcoholic  solutions  are  to  be  mixed  together  and  concen- 
trated by  evaporation,  p-  172.  The  extract  is  to  be  treated  with 
a  little  water,  iu  order  thai  it  may  be  reduced  to  the  consistence 
of  Jj-rw/,  pp.  131,  185. 

a.  A  little  of  the  syrupy  extract,  when  cold,  is  to  be  placed 
in  a  small  basin,  and  treated  with  a  few  drops  uf  strong  nitrk 
>jf/V/,  nitr«t««rurem  C9HtNiO),HO,NU6.  Examine  the  ctyslaU 
thus  formed  in  the  microscope,  p.  132,  "  i/lusiratiims  of  l/riiti^ 
pi.  III. 

b.  Theremaindcroflheconcentratcdcxtract,  C,  istobeplaced 
over  a  Ufater-baih,  conveniendy  arranged,  and  treated  with  crystals 
cfoxalu  add  until  no  more  are  dissolved  at  a  temperature  of  aoo'. 
The  mixture  is  then  permitted  to  cool ;  and,  after  the  crystals 
have  been  slightly  washed  with  a  little  dLstilkxl  water,  they  may 
be  placed  between  folds  of  filtering  paper,  »uumie  sf  «rca  C)H4 
N,0i,HO,CtOi.  Examine  a  few  of  the  cr)'stals  in  the  micro- 
scope, "  lUustrsiHcHs  of  Urint"  pi.  IV,  fig.  i.  After  having  been 
well  preijscd,  to  absorb  extnctUc  nuMMn,  &c.,  the  crystals  are  CO 
be  dissolved  in  warm  water,  and  excess  of  Farboiwiv  vr  Ume  added 
to  the  solution,  to  decompose  the  •xmuu  1  una  (p.  1 7 1).  ^Vhcn 
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■ttie  mixture  becomes  nattral  to  fat-paficr,  it  is  to  be  filtered,  and 
the  cleu  solution,  which  consists  of  urea,  with  a  little  colouring 
matter,  concentrated  by  evaporation.  Vrea  and  coianriar 
matter  remain.  The  latter  may  be  removed  by  dissolving  the 
urea  in  water,  and  boiling  the  solution  with  animal  charcoal,  and 
stibsciiuent  filtration,  p.  171. 

The  process  of  filtering  is  seen  in  "  Chemical  and  Microsco- 
pical Apparatus,"  pi.  11,  fig.  u  ;  the  manner  in  which  the  paper 
is  folded,  in  pL  I,  fig.  6.  The  wash-bottle  for  washing  pre- 
cipitates is  represented  in  &g.  5. 

16.  Mucus,  Umc  Acid,  EAJtTHV  [Phosphate,  turn  Siuca. — Uie 
maUrr  inioiuMe  in  aUoholy  D,  p.  173,  is  to  be  treated  with  hot 
water,  to  dissolve  extractive  matter,  and  filtered. 

The  residue  on  the  filter  is  to  be  dried  and  incinerated  on 
platinum  foil     The  mucit>  and  uri*  acM  are  destroyed. 

^licn  the  residue,  consisting  of  piio«phate  or  Umc  and  auica  is 
decarbonised,  it  is  to  be  treated  with  a  tlroji  of  nitric  acid.  Ob- 
serve whether  effervescence  occurs,  carbonate  of  Uttte  CaO,COi, 
A  trace  of  aUlca  remains  undissolved,  p.  172. 

To  the  acid  solution  add  a  drop  of  ammonia,  and  note  the 
result.  Examine  llie  precipitate  in  the  micToscopc,  and  notice 
the  cr)'Stals  of  amoiotilaco^niBmnilaa  or  triple  pkotpfeatc.  and 
Ihe  amorphous  granules  of  phoaphatc  of  lime  (p.  ]  6a),  "  Illusira- 
(ions  of  Urine,'  pi.  X,  figs,  3  and  4. 

17.  Umc  Acid,  CioHiNjOfr — Examine  with  the  microscope,  the 
crystals  deposited  upon  the  sides  of  the  vessel,  and  upon  the 
filaments  of  iinv  or  sUk  which  were  set  aside  in  Table  I,  and  note 
the  form  of  the  crystals,  "  lUustraiims  of  Uriru"  pi.  V,  figs.  4,  5  ; 
"  lUustratims  of  C'rinary  DeffosUi,"  pk  XXIV  to  XXXL  Then 
collect  them  upon  a  glass  slitle^  and  divide  them  into  three 
portions. 

a.  To  the  flpst  add  a  little  s^ulion  of  potash,  which  dissolves 
the  ctystflls,  forming  urate  ofpotairii.  and  afler«-ards  excess  of 
acttic  CKjOj,  HO,  or  kydrochhrie  add  HCl.    After  a  few  minutes 
have  elapsed,  subject  the  deposit  to  microscopical  examination. 
Cryttais  of  llthlc  or  nrle  arid  doH^NiOn,  p.  140. 

b.  To  the  Bceond  portion  add  a  dropof  m/w  anrf  HO,N0», 
evaporate  the  mass  to  dryness  over  the  lamp,  then  allow  it  to 
cool,  and  add  a  little  ammonia  NHj,  or  expose  the  acid  residue 
to  the  vapour  of  ammonia.  A  beautiful  purple  colour,  owing  to 
the  formation  of  murexide  CnNiH»OB  results,  p.  140,  i  ;  p.  373. 

c.  To  the  tblrd  portion  add  solution  of  carbcnaU  of  poiask 
KO,COi-t-jAq»  which  will  dissolve  the  uric  acid  CioHiNiO*,  but 
more  slowly, 
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TABliB    III. 


SYSTIEMATIC  QUALITATIVE  EXAMINATION,  p.  fjx. 
THE  SALINE  CONSTITUENTS 

iS.  Alkalike  and  EAKTHr  SALTS. — Trcal  the  residue  resulting 
from  the  incineration  or  portion  B  with  boiling  distilled  water 
and  filter,  p.  17a  ;  reserve  the  residue  for  subsequent  operations 
(No.  33,  below).  Proceed  iri-ith  the  c/for  solution,  which  is  to  be 
diWded  into  two  parts,  one  consisting  of  t/tra  fouriks  and  the 
other  of  OM  fourth. 

"Dix  fourth  part  of  ibc  soluuoD  b  tg  be  divided  into  three  fjnal  fortiMu 
(No.  au) 


ALKALINE  SALTa 

19.  Sulphuric  Acid. — ^To  about  three  fourths  of  the  clear  solution 
add  a  few  drops  of  nitric  mid  IIO.NOfc  and  observe  if  fjffer- 
rtriATTir  occurs,  <«r««iuii«  ef  asdR  NnO,COi+ioA(|.  Next  add  to 
the  solution,  i>l3ced  in  a  Bask  and  heated  over  a  lamp,  a  small 
quantity  of  a  soludou  of  eMoriJe  of  barium,  BaCl  +  3Aq.  Boil 
the  mixture  and  separate  the  precipitate  by  filtration,  feaivhau 
•r  Barrta  BaO.SO*  p.  165. 

Wliile  lihralion  is  proceeding,  pass  on  to  Na  21. 
a.  A  smaJI  quantity  of  the  white  precipitate  of  ■vlyhiuc  af 
feuTta  is  to  be  boiled  in  taustic  fctash,  and  another  portion  in 
strong  nitric  Oiid,     It  is  insoluble  in  both. 

so.  PirosriioRic  AtiD.— The  solutiotj  filtered  from  the  precipitate 
produced  by  ckloridc  of  barium  is  to  be  treated  with  excess  of 
ammonia  NH,  and  thi-  mixture  rapidly  filtered,  avoiding  expoatre 
to  air  as  much  as  possible.  PboitpliKK'  or  baryta  sBaO.HO.POi, 
pp.  164,  173.  ConctntraU  the  dear  solution  by  evaporation, 
and  when  reduced  to  a  small  bulk  continue  its  further  examina- 
tion (No.  3a). 

31.  Chlorine,  Phosphoric  Aao. — To  the  first  portion  add  a 
few  drops  of  nitric  aciif  and  excess  of  a  solution  of  nitrate  of 
sther  AgOjNOi,  riiiorid*  of  ■Ur^r  .\gCI.  p.  167.  Filter.  To 
the  solution  carefully  add  ammonia,  fl\-oiding  an  excess,  phM^iiaic 
•r  »itTcr  ^AgOjPOj.  Tlien  add  moic  ammonia,  unA  nftern'ords 
nitric  acid,  p,  173. 

rhoaiihaic  wf  HiiTcr  is  fioluble  ID  ammonia  and  also  in  nitric 
odd. 

Chivrldc  of  tllver  Is  soluble  ta  ammonia^  but  insoluble  in  nitric 
Odd, 
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a.  Phosphoric  Acin  a/  the  alkaline  phoiphaits preapitattd  as 
mMmanUra-amniMiui  or  irlple  pbssp'bBlv.  To  the  second 
portion  add  a  little  of  a  solution  of  muriate  t/  ammonia 
XH»CI,  ammonia  NHj,  and  sulphate  of  ma^nrsia  MgO.SOw 
A  precipitate  of  pbosphsic  af  ammonia  and  maffnealn  wit!  take 
place,  2MgO,NHt,0,PO».  This  is  nearly  insoluble  in  iwwwtfjuiwa/ 
satis,  Pl  162. 

6.  Phosphoric  Acid  a/  the  alkaline  phosphate  preeipita/cd  as 
pha»pUMti  at Mmt.  To  the /•(/>(/ portion  of  (tie clearsolution add  a 
little  of  a  soUition  of  ehhride  of  ealeium  CaD,  and  ammonia 
NH».    PbMpbatc  VI  Umc  3CaO,HO,PO»  is  precipitated 

Allow  the  two  pmipitatn  to  rabaide,  and  clica  remove  a  little  «Hth  ilic 
{)i]ici<e  and  «u)ij«i  ihcm  to  microsctipicai  exam i nation.  PUnnphate 
of  lime  prcpueO  in  ihk  in:iji»eT  I*  araocplwiu,  but  llu;  MnimoBlac*. 
ntacnestaa  phosphate  is  crystalline  (p.  163),  "  IHustratimu  tf 
Vriif,'*  pi.  X,  figs.  3,  3,  4. 

X2.  Potash,  Soda. — Return  to  the  examination  of  the  solution 
obtained  in  No.  20,  in  which  Ihc  p^l^scnce  of  patmth  K.O  and 
■oda  NaO  is  to  be  demonstrated.  Add  it  to  an  cxccm  of 
ammonia  NH,,  and  carbonate  of  ammnnia  jXHiO.^-jCO:,  in 
order  to  precipitate  the  excess  of  baryta  BaO.  Filter.  Evapo- 
rate the  solution  to  dryness  and  gently  ignite  the  residue  in  a 
plaiinum  capsule.  Dissolve  what  remain.?  in  water,  and  add  a 
few  drops  of  solution  al  bicMorith  ^f  platinum  PtC'lj.  Evaporate 
the  mixtttre  to  dryness  over  the  water  bath,  p.  173. 

The  dry  residue  is  to  be  treated  with  successive  portions  of 
alcohol.  PolsMto^hlorlde  of  plailnnm  KCl,PtCIi  remains  undis- 
solved, p.  173. 

The  aiiohoiic  solution  is  to  be  concentrated  that  crystals  may 
form,  »o«lo-«kiorl«r  of  platinum  NaCI,PtCI».  Examine  both  the 
crystalline  dc[iitsils  in  tlic  microscope  under  the  influence  of 
polarised  lif^ht. 

The  CTT^tftU  or  potaxilo-chlorWe  af  plafiniioi  nrc  aftaMral »i\A  do 
Nor  jxjUriie,  whil^  ttu:  ovstoLi  of  aodlo-chlorldc  of  platinum  «rc 
luimlar^  ami  Je  polAmc. 
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3j.  Phosphate  op  Lime,  Phosphate  of  Ammonia  and  Magnesia. 

— Return  to  the  examination  of  thai  portion  of  the  saline  i^sidue 
insoluble  in  water  (No.  18). 

Add  a  few  drops  ni  Niiricand'HOt  to  the  residue,  and  notice 
if  fffenrscaue  takes  place,  cmrbvutie  sf  ilme  CaO.CO*.  Dilate 
the  solution  and  filler.  Reserve  any  insoluble  matter  for  further 
operations  (No.  34}. 

JL  To  one  portion  of  the  dear  solution  add  excess  of  a«rw«i«i 
NH>,  and  examine  the  precipiiatc  in  the  mirrnscope.  rfao-pbutc 
of  lime  SCaO,  3PO1,  and  pkSNjilutc  of  ■mmonla  and  maEncUa 
aMgO,NH.0,P0.+  i2A(i,  p.  16a. 

b.  Limb,  Magnesia. — To  anotlier  portion  of  the  add  solutiaa 
add  ammcnia  NHtO,  and  afterwards  excess  of  acetic  acid  C4H}0, 
HO,  and  then  oxalate  of  ammonia  NHtO,CtOi+A(]j  oxalate  %l 
Un*  CaO.CiOj.     Boil  and  filter,  pp.  169,  iji. 

Concentrate  the  clear  solution  by  evaporation.  When  cold, 
add  a  little  solution  of  ehloride  of  ammottium  NHiCI,  and 
phosphate  of  soda  2NaO,HO,POt+24Ar],  Well  stir  the  mixture, 
and  examine  the  crystalline  deposit  in  the  microscope.  Trtpi« 
or  aunionla«a-niairiic«lan  plio«pbate  3MgO,NHtO,PO,+ r3.\q. 
^  lUustratiom  of  C'rhu;"  jil.  X,  fi^  2,  3,  4.  "■  lilustratioHs  of 
Urinary  Deposits,"  pis.  XIX  to  XXJL 
34.  Silica.— 'ITiat  portion  of  the  fortfty  sails  insoluble  in  water 
is  to  be  boiled  with  a  few  drops  of  strong  nitric  atid  HO,NO», 
silica  StO,  remains  undissolved,  p.  173. 
In  the  Svstematic  Qcalitative  Examination  of  Hkalthy 
"Urine,  commonccd  in  Table  II,  the  presence  of  the  following  »ut>- 
stances  has  been  demonstrated  : — 


In  portion  A, 
Vrc« 
Vrin  add 

In  portion  B, 

Cblarin« 

nulphurlr  add 
Phosphoric  arid 


Maeaa 

BxtimcUve  matler* 

Pataah 

Boda 
Uaw 


Rarthf  FhOBpbaica 
■lUca 

■agncMla 
■Ulca 


I 
I 
I 


See  also  forms  in  p.  174. 
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TABLE     IV. 

SUBSTANCES  HELD  IN  SOLUTION  IN  MORBID  URINE 

Part  HI,  p.  »i9. 

EXCESS  OF  UREA,  ALBUMEN,  BILE. 

95.  Ascertain  the  rtadion  and  s^etific  gravity  of  the  specimens  of 

urine  marked  A,  B,  C,  D. 
26.  Albumen. — Boil  3  portion  of  the  urine  in  a  lest-tube  over  a 

spirit-lamp  and  observe  the  character  of  the  precipitate,  if  one  is 

formed,  p.  jii. 

a.  Treat  a  Momd  portion  with  about  ten  drops  of  nitric 

acid,  p.  331. 

If  no  precipitate  U  praducol  upon  the  addition  of  nitric  acid,  or  iipoo  the 
•pplication  of  heat,  |Nis>  on  to  No.  27. 

h.  A  third  portion  to  be  treated  with  half  its  bulk  of  strmg 
mint  acid,  and  boiled. 

e.  To  a  flininii  portion  add  two  drops  of  very  dilute  nitruadd, 
end  afterwards  boil. 

A  very  ilitnte  folntlon  of  nitric  add  jverenti  tfie  precipitation  of  albnmen 
by  heit,  p.  333. 

d.  A  nfita  portion  is  to  be  treated  vviUi  a  little  <udi(  atid 
HO,C»H,0j,  and  afterwards  a  solution  Qijtrrocyanitie  of  potassium 
KhFeCys+3Aq  is  to  be  added. 

t.  To  a  atxtfc  portion  add  a  solution  of  bithioride  of  mercury 
HgCI,,  p.  335. 

37.  Excess  or  Urea  C,HtN.Oj. — Add  to  the  S])ccinicn  of  urine 
suspected  to  contain  excess  of  una  from  its  deep  colour 
and  high  specific  gravity,  about  half  iti  bulk  of  nitrie  acid 
HO,NO,.  Allow  it  to  sUuid  for  a  few  minutes,  and  examine 
in  the  microscope  the  crystalline  deposit  which  forms  nltnu«  ef 
nrea  C,H.N,0„HO.NOs,  p.  185. 

a8.  Sugar. — a.  A  psrtion  of  the  urine  suspecteil  to  contain  sugar 
is  to  be  boiled  in  a  test  tube  with  half  its  bulk  of  solution  of 
potash  KO.HO  [J/pfr/j  (est\  If  it  becomes  of  a  dark  reddish 
brown  colour  from  the  formation  of  melasiie  or  sacehulmic  acid, 
it  is  to  be  treated  with  excess  of  nitric  acid,  when  the  peculiar 
odour  resembling  that  of  mohsscs  will  be  produced,  and  the 
dark  brown  solution  will  become  perfectly  clear,  p.  843. 
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h.  A  Mcond  pAHion  is  to  be  treated  with  one  or  two  dm^  of 
a  solution  of  sulpliatc  of  ccpp^r  CuO,SO»+  5 Afjj  and  aftL-rrards  a 
considcTable  excess  of /fl/^A  KO.HO  is  to  be  added  The  dark 
f'ltte  solution  is  tlien  lo  be  healed  over  the  spirit  lamp  and  boiled 
for  a  moment,  when  a  yellowish  bro*-n  iiredpiuce  of  suboxide  of 
CQfffr  Cn-iO,  will  be  produced  [Trmwjwrr'j  test],  p.  343. 

e.  A  third  poptlov  is  to  be  heAted  with  about  an  equal  boUc 
of  the  solution  of  tartrate  of  ecppcr  in  potash,  BaircKwU**  Mln* 
tUm  p.  J4S- 

d.  Fermentation. — Till  One  of  the  tubes  placed  on  the  table 
with  urine,  and  the  other  with  water,  to  each  add  six  drops  of 
yfost,  and  then  add  a  little  more  Tirinc  and  water,  in  order  that 
the  fluids  may  rise  above  the  brim  of  the  tubes.  Apply  the  india- 
rubderpad,  and  invert  them  in  the  small  beskeis.  Pour  in  some 
mercury,  and  remove  the  india-rubber.  Place  the  whole  in  a  tem- 
perature of  80",  and,  after  Ihe  lapse  of  two  hotirs,  compare  the 
size  of  the  bubbles  of  gas  in  the  respective  tubes,'pp.  149  and  aji. 

e.  Cryrtjtu. — Allow  a  few  drops  of  diabetic  urine  to  evaporate 
spontaneously  on  a  gla.ss  slide,  and  examine  the  residue  on  the 
next  day  to  sec  if  crj-stals  have  formal,  "  IHustrathns  of  Urine^ 
p.  243,  pi.  XII,  figs.  I  and  2. 

BUe. — a.  One  portion  of  the  urine  is  to  be  placed  io  a  test-tube^ 
and  after  the  addition  of  one  drop  of  syrup,  two  thirds  of  the 
bulk  of  btrong  sulphuric  acid  SOaHO  are  to  be  added  eautiimsiy 
by  drops.  Shake  the  mixture,  and  allow  it  to  stand  for  a  few 
minutes.  If  sufTicicnt  heat  is  not  produced  by  the  additioo  of 
the  acid,  «-arm  the  tube  slightly  over  the  lamp.  The  mixture 
becomes  of  a  dark  vtolft  colour,  which,  however,  is  destroyed  by 
a  temperature  little  above  140"  \Pdtttihofei* s test\  p.  234. 

b.  Pour  a  few  drops  upon  a  clean  white  plate,  and  after  ^ 
spreatling  it  over  the  surface,  allow  a  (ht>p  of  nitric  acid  to  fall  in  fl 
the  centre.     Obser\'e  the  play  uf  colours  (p.  333,  a). 

c.  To  anoihtr  portion  adtl  a  few  drops  of  serum,  and,  after 
agitation,  a  little  nitric  acid  NOj,  HO.  Observe  the  colour  of 
the  coagulateti  albumen  \IIdlcr^s  test],  p.  253. 
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TABLE     V. 

CHEMICAL  EXAMINATION  OF   URINARY  DEPOSITS. 

II.— SECOND  CLASS  OF  URINARY  DEPOSITS,   p.  350. 

PUS,  URATES,  PHOSPHATfc:S,  pis.  XVIH  to  XXIIL 

30.  Obsf.rvr  the  character  of  the  urinary  deposits  in  the  glasses  A,  6,  C, 
anil  note  the  ealaur,  rmetian,  and  i^cijkgravily  ofeAch  specimen. 

31.  After  having  poured  off  the  supematoHi  fiuut,  take  about  one 
fourth  of  the  deposH  from  each  gliss,  and  pour  it  into  a  tcst-tub& 
Add  to  it  abuut  half  its  liulk  ol  iolui'wn  of  pctash  KO.HO. 

rw  is  rendered  trampareniy  visaJ,  d.n^g!airjf  hy potash,  p.  350. 
fTratCB  dissolved  hy  potash.     Solution  dear  and  limpid. 
PluMpluuea  are  not  affected  by  potash. 

32.  Urates  or  I-ithates. — If  the  deposit  be  soluble  m  potash  KO, 
and  is  not  rendered  gtairy,  take  another  portion  and  heat  it  in  a 
clean  test-tube  with  a  little  water,  p.  350.  It  will  be  dissolved 
upon  the  application  of  a  gentk  hiat,  and  will  be  precipitated 
again  when  the  solution  becomes  eml.  Another  portion  maybe 
dissolved  in  potash  KO,  and  then  excess  of  hydrochloric  acid 
HCI,  or  acetic  acid  C.HjO„HO.  added.  After  the  lapse  of  ten 
or  fwehe  hmirs  the  dcpusit,  consisting  of  urio  add  C,i)HtN,0«, 
may  be  subjected  to  mtcroaopicttl  tjcaminatign,  or  tested  in  the 
manner  described  in  No.  17,  a,  b,  p^  443. 

33.  Pus. — If  the  deposit  be  rendered  glairy  by  potash  KO,  note  care- 
fully its  mieras<opiiid  eharaders  under  the  quarter  of  an  inch 
object  glass,  and  then  add  a  drop  of  acette  fMii/,C(HiOjHO,  and 
observe  the  change  which  takes  place  in  the  appearance  of  the 
corpuscles.  Notice  if  any  cr>-stals  oi  triple  phosphate  sMgO.N  H»0, 
POd-iS.Aqare  present  in  the  deposit,  and  observe  the  character 
of  any  epithelium  that  niay  be  met  with,  p.  363. 

A  small  portion  of  the  supernatant  fluid  is  to  be  treated  with 
nitric  and  HO.NOi,  and  another  portion  boiled  in  a  test-tube. 
The  precipitates  consist  of  ■ibnmea,  p.  363. 

34.  Earthy  Phosphates. — If  the  deposit  consists  of  earthy  phos- 
phates, it  will  not  be  altered  by  pottuh  KO,  nor  by  the  applieatitm 
of  heat.  A  portion  of  it  is  to  be  treated  with  nilriea^d  HO.NOj, 
in  which  it  is  soluble  without  effervescence.*  Obsen-e  its  micro- 
scopical characters,  p.  356.  If  there  are  no  well-defined  crystals 
dissolve  a  portion  in  dilute  nitric  acid,  and  then  add  excess  of 
ammonia,  U|H>n  microscopical  examination  tlie  precipitate  will 
be  found  to  consist  of  feather)'  cTystaU  of  (ripl«  pbvaphate  ant! 
granules  of  pbDapluiic  of  lline,  pp.  161,  162.  S«  pis.  XIX  to 
XXH,  pi.  XXXII,  figs.  178,  179,"  180,  181. 

*  irefrer*e*:eiicco«an«i>on  the  aJJllioo  of  nitric  acid,  it  probably  ilrpends  upon 
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III.— THIRD  CLASS  OF  URINARY  DEPOSITS, 

p.  370^  pis.  XXIV  to  XXXV. 

URIC  OR  l.ITHIC  ACID,  OXALATE  OF  LIME,  SAND. 

35.  Observk  the  character  of  the  dtposiU  in  the  glasses  D,  E,  F,  ind 
note  the  coimtTy  reaxtioH^  and  speajU  gravity  of  the  fluid  in  each 
case. 

36.  If  thf.  Deposit  is  very  small  In  quantit)',  remove  it  in 
manner  described  in  p.  284,  and  place  it  in  a  small  walch-gl 
or  in  the  cell,  pp.  283,  284,  '  Apparatus,'  pi.  H,  fig.  18. 

tirlc  or  uthle  Mefd  is  dissolved  by  potafhy  while  bsbUIc  mt  Hhh 
and  tsna  are  not  affected  by  this  reagent  •xalau  nf  Uinc  is 
iniioluble  in  acctit  aad  and  potash^  but  is  dissoU'ed  by  nitrk  aad. 
■and  is  not  .iffcctcd  \iy  foiasfi,  nor  by  strong  nitric  acid, 

37.  Uric  or  Lithic  Acid  CwH,NtO»^If  the  deposit  is  soluble  in  ' 
potash  KO,  treat  a  portion  of  it  with  nitric  acid  HO.NOa,  upon 
a  glaws  slide,  and  carefully  evaporate  it  to  dr>-ncss  over  the  ipirit- 
lamp.  When  cool,  expose  Uic  residue  to  the  va|»ur  of  aminonia, 
or  add  to  it  a  drop  of  that  reagent.  The  beautiful  purple  colour 
which  results  depends  upon  the  formation  of  murcxjde  CrN^HiOt. 
pp.  140,  372.  "  //lustnttiMU  0/  Unne^'  pL  V,  figs.  4,  5  ;  ''  Unnary 
Deposits,"  pis.  XXIV  10  XXX. 

3S.  Oxalate  of  Lime  CaO,CjO,+2.\q. — If  thcdcposit  is  insdobte] 
in/oArj/i  KO,  and  also  in  acetic  acid  C*H,0„HO,  but  is  dis-' 
solved  by  nitric  acid  HO.NOj,  collect  a  portion  of  it  upon  a  filter, 
and  after  having  been  well  wiished,  let  it  be  dried  and  carcfiillf 
incinerated  on  platinum  fail,  'i'o  the  u-hits  ash  add  a  drop  of 
(udic  acid,  and  note  the  result  Examine  a  portion  of  the  otiginai 
deposit  in  llie  microscope,  p.  375.  "  lUuifraticns  of  Uriruaj 
Deposits,"  pis.  XXXI  to  XXXIII. 

Oxalate  of  lime  is  decomposed,  at  a  dull  red  heal,  intovar. 

bODat«  of  Unit  CaO.CO).  fl 

39.  Sand.— If  the  deposit  is  insoluble  in  pefash  KO.HO,  acetic  acid 
C.HjOjiHO,  Hiiric  acid  HO.NO*,  boil  it  in  strong  niirii  aad  and 
examiae  it  under  the  microscope. 

the  presence  of  carbotiale  of  «mmonk,  resulting  from  the  decomporition  of  nre«,  « ' 
change  Very  liable  to  occur  in  diaeue  of  t!ic  bbddci,  in  which  case  the  mucus  ippcan 
lo  act  Ihe  iiart  of  i/rrmenf. 


EXAMINATION  OF  CALCULI. 


45  « 


TABLE    VE. 

THK  EXAMINATION   OF  SMALL  QUANTITIES  OF 

DEPOSITS. 

URINARY  CALCULI. 

I.  Caltuii  which  arf  twt  dalroytd  by  a  red  heat, 

■  neoDiliualltite  rUruU. 

Pboapliate  of  lime  SCaO.jPOi ;  phoaphatr  af  animonla  anil  maitnciUa 
or  triple  phOKphnlc  3MgO,NH,0,I'Oi ;  fimthlr  rnlrnliiB  roimliitlnK  oT  ■ 
KilKlurc  of  pItiMpfaale  of  Itm*  and  triple  phnapluUe. 

a.  Cai^uh  whUh  an  fariially  decomposed,  or  eniirdy  destroyed  by  a  red 

fuai. 

CombuKtlblr  nr  partially  roiii1lu«lll>lF  Calrall. 
rric  or  Utblc  acid  CuHtNiO* ;  urat«  nr  lllluit«  or  ammnnla  NH^O' 
Ci«HiNiO« ;  iintu-or  lime  C30,CinH(NtO( ;  usaute  af  Umr  CaOCtOj  ; 
cratlne  C.NH,OiS> 

If  the  alcalus  comista  of  ftn-eral  different  Inycrs,  a  ponion  from  each  kycr 
should  be  Imcijr  powdered  vid  cxaminud  Kiianlcly. 

Microscopic  Calcuu.— GaSrw//,  pis.  II,  III. 

40.  Uriharv  Calculi. — Heat  a  portion  of  the  cilculiis,  about  the 

size  of  a  pin's  head,    on  plaiimtm  /ifli,  over  the  spirit-lamp. 

Expose  the  bioik  ash  tlius  obtained  for  some  llmer  to  a  dttUred 

hmt  until  the  residue  becomes  wkUt.     If  there  should  be  n9 

fixed  residue  pass  on  to  No.  44. 

CKlmil  iT«leti  leavr  «  PUccil  Benidue 

41.  FustBLE  Calculus. — The  wWte  ash  is  to  be  exposed  to  the 
heat  of  the  hlow-pipc  flame     Observe  if  it  be  fusible  or  infusible. 

42.  Pho-spiiate  up  Lime,  Ammonkco-Macnesiam  Phosphate. — 
The  ash  is  to  be  dissolved  in  dilute  Aydrocfihrie  acid  HC5,HO. 
If  effervacetue  occurs  upun  the  addition  of  the  acid  pass  on  10 
No.  43.  Neutralise  with  ammonia  NH).  Examine  the  prcL 
cipilate  in  the  microscope,  p.  413. 

a.  Carbonate  ef  lime  results  from  the  decomposition  qI  oxalate 
of  time,  mulberry  ratlnilnB,  at  a  red  heat. 

43.  Oxalate  op  I.ime. — If  effervescence  occurred  upon  the  additton 
of  the  aeid,  the  solution  is  to  be  neutralised  with  ammonia,  and 
afterwards  excess  of  ae/iie  aeid  added.  To  the  solution  add 
oxalate  of  ammonia  NHiO.CsOj  +  Af],  axaiate  or  time  Ca,OCO 
ui  thrown  down.  This  is  insoluble  in  potash  KO,HO,  and  in 
acetic  acid  HO.CiHjO),  p.  410. 

a   G  X 
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Calculi  whicli  leave  >c«r«clr  ■  trace  of  FUc4  Hcnltfur. 

44.  Ubatb  Calculus.^A  small  portion  of  the  calculus  finely 
jjowdered  is  to  be  treated  with  hot  water.  If  soluble  in  that 
fluid  a  sUong  solution  of  iarhonaic  potash  is  lo  be  added,  and 
the  tube  heated  over  the  lamp.  Ascertain  the  reaction  of  the 
fumes  which  are  given  off.  Notice  their  smell,  and  hold  a  glass 
rod  which  has  been  dipped  in  hydrochloric  add  over  the  mouth 
of  the  tube,  p.  408.  I 

45.  Uric  Acid  Calculus.— If  ittsi>iubk  in  tcn/^also  add  a  little' 
potash.     If  soluble  in  the  last  reagent,  treat  another  portion  of 
the   calculus  with  nitrie  add  ami  ammettia,   as   described  tn 
No.  17,  k    This  lest  may  also  be  applied  in  tlie  ca&e  ofa  calculttt 
supposed  to  consist  of  urate  of  ammonia,  p.  406. 

METilUD    or    TBSTINO     VERY     SMALL.    QUANTITIES    OF    HATTER 

RKAGEM'l^     KEPT    IN    SUALL    BOTTLES  WITH    CAPII.I^RV  OKIFICIS^J 

pi.  U,  figs.  16,  19. 

46.  Phospiutb  of  Lime,  Chloride  cp  SonitrM,  Phosphate 
Soda,  Sui.phatk  op  PoTASH.^Whai  is  the  nature  of  the 
^bstancc  upon  the  gLoss  slides  marked  A,  B?  Test  it  with 
such  rctigcnis  as  you  think  reiiuisitc. 

What  substances  are  dissolved  in  the  drops  of  water  mariccil 
CD.  E? 
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TABLE    VII. 

MICROSCOPICAL  EXAMINATION  OF  URINARY  DEPOSITS, 

p.  38a. 

itiiMlattle  mattcra  and  nrlnarr  tfcpoBtti  (p.  383  to  p.  396). 
Insoluble  ALmters  may  be  divided  into  four  dassee,  p.  390  : — 

1.  Insoluble  matter   floating   upon   the  surface  or 
Urjxe,  or  diffused  through  the  n^iD,  p.  397.    .< 

2.  Light  akd   flocculent  deposits,  transparent  and 
occupying  considerable  bulk,  p.  318. 

3.  Dense  and  opaque  deposits,  occupying  considerable 

VOLUME,  p.  350. 

4.  Granular  or  crystalline  deposits  sinking  to  the 

BOTTOM     or     deposited    UPON    THE    SIDES    OF     THE     VESSEL, 
p.  370. 

Manv  nr  the  tiKnt  important  urin-iry  dt-poritc  are  uarcdjr  vtiuble  la  lb£ 
naaidcd  eyt,  tmd.  cao  ooly  be  detected  by  careful  laicnMCopiad  cxamina* 
lion. 

For  collecting  \irinc  for  microscopicftl  CKamtnaliflit,  tee  p.  282. 

In  cxftmlntng  a  xpcctmen  of  urine  the  tnicnucopctil  ch&ncteni  of  the 
pHdek  upon  the  mrTue  of  anr  irtfolttiU  matur  dilTtiacd  ihrougb  ihc  fluid, 
u  mjl  OS  those  of  the  dtpetkt,  should  be  ootioed.  In  many  ii»tancei 
dm  it  is  accesory  to  examiiM)  the  dtfotU  in  Itt  ufftr  pa/t  as  well  a«  thai 
poftioB  which  ^inlu  to  the  Iwttom  of  tlte  vetncl. 

It  is  inosit  important  to  be  zojujuntcd  with  tbc  chnraclers  of  those  extra- 
hmhi  inatUri  whjcb  are  liable  to  fall  into  ihc  urioc  accidentally,  or  which 
may  have  beer  placed  there  for  the  purpose  of  deceiving  the  practitioner. 
Thc«  aw  enumerated  in  pp.  293 — 297. 

The  chtmittl  readmit  required  for  examination  are  contained  in  the  small 
hmuU*  with  tapiUary  neeit.  "  Chemical  aud  MlctoKopical  Apptuatut," 
pi.  II,  figs.  16,  ly. 

47.  With  the  pipttte,  p.  93,  remove  a  portion  of  deposit  from  the 
urine  in  the  difTerent  conical  glasses,  "  Chemital  and  Miavstopual 
Apparaius"  pi.  I,  fig.  1,  pi.  II,  fig.  13,  and  place  it  upon  a  gla.ss 
slide  or  in  a  thin  glass  cell  or  in  the  animalcule  cage,  pi.  II, 
figs.  17,  18,  pi.  in,  fig.  23,  and  when  carefully  covered  with 
thin  glass,  subject  it  to  examination  with  the  quarter  of  an  inch 
object  glass,  p.  2S4. 

What  is  the  nature  of  the  ariuatr  depMtu  in  the  glasses 
numbered  from  i  to  6,  and  the  rxtrmiteatui  mattcra  in  glasses  7 

to  13?* 

•  The  naluTC  of  Ihc  snbrtancci  placed  in  the  glxMCt  ■•  aeem  by  rcTcrcncc  to  the  fol- 
Iswiac  sections.     Tbcy  must  be  prepared  bcforduuid  by  the  teftcher. 
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U  Diffusfd  ihroagh  the  ttrhu,  and  not  forming  a  dislind  ieposi 
forming  a  thin  siratam  or  pdlieU  upon  the  surface  ofthf  urine. 

48.  crmtcM  (p.  351).      ** lUustratims  ef  Urinary  Deposits"  jd.  V, 

figs.  25. 27,  pis.  xv[n,  XIX. 

mtiy  ttuitlcr  in  a  state  of  txtrentdy  minulf  division,  as  \\ 
occurs  in  chyhus  uriru,  p.  2  99.  "  lUitstratiotti  of  Urinary  VtposUs^ 
pi.  V,  fig.  .6. 

vibrioim,  usually  present  only  in  urine  which  h»s  been  kept 
for  some  time,  but  occasionally  found  soon  after  the  urine  has 
been  passed,  p.  322.  "  Htustrations  of  Urinary  Deposits^  pL  VI, 
figs.  32  to  38. 

49.  Film  composed  of  plionvliUe  of  llmi*  and  unmonltun-mavn^fttMi 
or  triple   pfaMptiatc,  Dot    uoiiequently    comaming  aUHrtobnlK 

(PP-  297.  3'3)- 

T«miae  occurring  in  diabetic  urine,  pp.  243,  323. 

a.  First  Class  of  Urinary  I}tposiis,  p.  318. 

50.  Hneua.     "  ///us /rations  of  Uriitary  Deposits,"  pi.  VI,  fig,  31. 

KplilicUuu — from  the  iont'&luled  portion  of  the  urinifcrous 
tubes;  from  the  straight  portion;  iram  x\\q pdvis  of  the  iiidney ; 
from  ihc  ureters;  from  the  b/adder;  from  the  urethra,  p,  317 ; 
from  the  va^na,  p.  328 ;  epithelium  containing  oU^  '*  Uiuslra- 
iioNs  of  Urinary  Deposits,"  pi.  VI 1 1. 

■penuBtoxoa.  " //iuiirations  of  Urinary  Deposits"  \i\%.  X 
and  XI,  figs.  69  to  76,  p.  329. 

Tlbrlonn.  "  JUustrations  of  Urinary  Deposits^  p.  VI,  figs. 
3»— 38- 

TaralH» — sugar  toru/a  ;  peniei//ium  g/aueum,  p.  343.  **  lUm- 
trationscif  Urinary  Deposits"  pi.  VI,  figs.  39 — 42.  ** lUusfratiotu 
of  Urine,"  pi.  XI,  figs,  i,  2,  and  3,  pt  323. 

SArdBft  (pi.  324),  "  Urinary  Deposits"  pi.  VII,  figs.  S3.  54- 

castB  or  the  nrlniferoaH  tubes  (p.  339)  of  medium  diameter, 
about  the  i-jqq/A  of  an  indi,  p.  342. 

Epilhtiial  ci^is.  Pale  and  slicbcly  sronutnr  casu.  CraKular  outs. 
Casts  cuiiUiining  ptu,  blood,  eryjiaU  of  ojalatf  ef  limit,  or  tilkie  aad. 
Casts  conlaimtiti  m/.  p.  343.  "  iUuitratwMtef  Urinary  XkposUh"  ^TUV* 
fig.  78;  pi.  XI 11.  fig.  S6i  pi.  XVr,  fic.  9a 

Casti  of  (onsiderable  diameter,  about  i-^'^h  of  an  huh. 
Laige  Uid  pcifccUy /rtrn/^mt/ casu.    DarkJy  granulaKtm*.    Cuts  coo* 
Utning  numerous  edit,  oficn  cncloKd,  as  it  were,  bi  a  perfectly  (run. 
parent  tube,  p.  344,    "  lUH$iraSient  of  Urinary  Dtfosittt'  pL  XI,  figs. 
77,  79  ;  pl-  Xil.  fiK.   »3  ;  pb.  XIIl,  XIV,  XV. 
Casts  of  sma/i  diameter,  about  the  i-ioooth  of  an  ituA, 

Small  waxy  tatlj,  pcrfntly  clear  in  every  part,  or  slightly  granular  in  mudc 
places,  p.  345,  '*  JliHSlratumt  if  Urinary  Qipents"  pi.  XI,  Bk  78A  ; 
pLXJI,6g.  83;  pL  XV. 
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3.  Second  Class  of  Urinary  Deposits,  p.  350. 

vimte  or  >o(U  with  various  colouring  matters,  red,  pink,  nut- 
brown,  &c.,  with  small  quantities  of  nw»xt»  or  unniDiiUL,  lUne.  ana 
■MiniMl*  (p.  351).  '*  JHusfrations  of  Urinary  l>eposUs"  ■p\.\, 
figs.  25,  27,  pis.  XVIII,  XIX. 

Fw  (p.  362).    "  Uritmry  Deposits,"  pi.  XXIIL 
PbosphatcM,  consisting  of  ph»>phnic  »r  ilmc  and  phtMphate 
•r  BDunonla  and^nuMnie*lB  or  liivle  plioipbate  (pp.  355  and  356). 
^^  lUustratiom  of  Urinary  Deposits^  pi  XIX,  figs.  106,  107,  108; 
pis.  XX,  XXI.  XXII. 

4,   ITtird  Class  of  Urinary  Deposits,  p.  370. 

liple  ot  lltUc  add  in  various  forms,  p.  371.  "  Illustrations 
»f  Urinary  Deposits;'  p!l  XXIV  to  XXX.  "  Illustrations  of 
Urine:'  pl-  V,  figs.  4.  5- 

ozaiai«  ar  Ume  occurring  in  the  form  of  oeta/udra,  p.  374,  or 
of  dum^-Mls,  p.  376.  "  Urinary  Deposiit,"  pis.  XXXI  to 
XXX  III. 

cjmtim  (p.  383).  "Illustrations  of  Urim,**  pL  XII,  fig.  6. 
«  Urinary  Deposits:'  pl.  XXXIV. 

CarbAnai*  at  lime  (p.  3S6). 

bukmi  corpaaciei  (p.  387),  "  Urinary  Deposits,^  pl.  XXXIV. 
51.  The   mosx   Important   Extraneous    Maiters  accidentally 
present   in    the  urine,  or  which  arc  sometinurs  added  for  the 
purposes  of  deceiving  the  practitioner,  are  the  following,  p.  2^3, 
"  Illustrations  of  Urinary  Deposits:'  pU.  I  to  IV. 

■nmaa    kalr  (p.   394).     "  Urinary 

Deposits"  fiig.  3,  pl.  I. 
CM'*  hair.   "  Urinary  Deposits"  fig. 


I    3>I^  I- 

'  Waahet  halp.  "  Urinary  Deposits" 

fig.  I,  pl.  I. 

Wamctf. 

wool. 

Cotton  Bad  Hmx  Dbres.  "  Urinary 
Deposits:'  figs-  6)  ?»  I'l-  H- 

Slrtlntcra  of  caalferoua  wood  swept 
tT9tn  llic  Itvvr.  "  Urinary  Depo- 
sits," fig.  9,  pl.   II. 

PorllMu  of  fathers,  fig.  8,  pl. 
II. 

Vlkrea  of  >Uk.  "  Urinary  Deposits," 
fig.  4,  pl-  I- 


nilkand  rertaln  colourtnic  matters. 

"' Unniry Deposits:' i\g.  19,  pl.  IV. 
OUy  matur.  "  Urinary  Deposits^* 

fig.  30,  pl.  IV. 
Polate^tarcb.  "  Urinary  Deposits" 

fig.  II,  pl.  in. 

Wbeaf^tarch.  "  Urinary  Deposits," 

fig.    I2,pLIII. 

■lee-Ntarrb.  "  Urinary  Deposits,"  fig. 

13,  pl  ni. 

TeaJcaveo.  "  Urinary  JDeposiis"  fig. 

17.  pl.  IV. 
Bread-crtimb*.  "  Urinary  Deposits" 

fig.  15.  pl.  in. 

Ckalk  or  wUtlOK, 

■aad. 

Peroxide  of  Iron  (p.  293). 
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BRITISH  WEIGHTS  AND  MEASURES. 


^^ 

r 

TROY  OR  APOTKRCARIES'  WEIGHT. 

1 

roMd. 

OOMCt. 

Dnrchnvb               Sctuplni 

OraiM 

FKodi  riMiiii 

f 

-           13           — 

06        ~        29&       ~ 

5760 

- 

37*96 

1            ~ 

8        -          34        - 

480 

— 

31108 

1       -          3       - 

60 

— 

3«5 

L 

I      ~ 

30 

M 

i-a9S 

' 

1 

— 

00647 

AvoiRDtrt«ls  WEicirr. 

PWBtf. 

OuacM. 

Dnchtttfc 

Cndifc 

FraKb  CnoHiiM. 

1 

i6 

256     - 

7000 

— 

453*5 

t 

^          16       - 

437'$ 

— 

28-328 

r 

t         — 

37-343 

— 

177 

IMPERIAL  UKASVKC 

AL 

FlML 

FI.  ouncM. 

n.4ra»> 

MtauBM.     ^ 

I 

.            8 

-            160            - 

1280 

„ 

76800  fl 

I 

—              20            •> 

t6o 

— 

960a  ■ 

1 

1            — 

8 

_ 

4&>  ^ 

t 

_ 

tio 

WIIOHT  OP  WATER  AT  fis*   COMTAIKCD  IH  TUR  lUPSRIAL  OALLOK,  6c 

Cntaifc 

I  Imperil]  GxIIob      ~       70000 

I        „        Pint         

I        ,,        Fluid  ounce        

I        ,,        Fluid  Dracha    

1       ,,       MLaiin     


COBIC  INCHES  Com-AINEO  IS  TltE   lUmiAL  GAILOW,  *C. 

Cubic  lAchdL 

Iniperiii!  Gallon      -•       277'276 


Pint 
FInirf  Ounce 
Fluid  Dtachm 
Minim     ... 


-  34-659 

-  173a 
~  0-3166 

-  0*0036 


FRENCH  WEIGHTS  AXD  MEASURES. 


MEASURES  or 

LKNGTK. 

EncUit)  tcxlm. 

1 

Millimetre 

— 

■0^937 

1 

Centimetre 

— 

■393TO 

1 

Deciinclre 

-^ 

3  ■93707 

. 

Metre* 

— 

3937079 

Mil.    rur. 

r<h. 

Frrt. 

ta. 

Dec&metre 

— 

39370790    - 

0       0 

to 

3 

9 '7 

Hcciotnctre 

. 

3937  ■07900    - 

0        0 

109 

I 

1 

Kilometre 

» 

393-079000    - 

0        4 

at3 

1 

IO-3 

Myriimetre 

— 

39370790000    - 

6        1 

IS6 

0 

6 

*  Tlic  metre  Is  a.  ten -millionth  part  of  n  qniulnuil  of  ft  meridiim  circle  of  UmJ 
earth. 
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IIEASURKS  OF  CAPACITY. 


EdeIUi  Imperial  Me«ntc. 


Cubic  Incbet. 

0*1.         FU. 

F.  OS.   P.  drm 

Wn. 

MUlilitre 

"06102     —               00 

0          0 

i6-3 

Centilitre 

—                 *6l024     —               00 

0             2 

42 

Decilitre 

—              6*10240     —               00 

3         3 

2 

Utre" 

—            61  "02400     -^               01 

J5         ' 

43 

Decalitre 

—           610-24000      —                  2           1 

12         I 

16 

Hectolitre 

_        6102*40000     —                22           2 

I           4 

48 

Kilolitre 

—      61024-00000     —             220          0 

12            6 

24 

Myrialitre 

—  6i0240'ooooo    —       2200        7 

MEASURES  OF  WEIGHT. 
EostUli  Gnlw, 

13         4 

48 

Biniligninme 

-                 -0154 

Centignunme 

■I  543 

Decigramme 

-             I  "5432 

Avcirdupois. 

Gramme  f 

•-             15*4323                      FsttiuL 

ounct. 

Jncltnu. 

Decagnu&me 

-          I54"3a34         -            0 

0 

5-65 

Hect(^ramme 

-        1543  ■3348         -            0 

3 

8-5 

Kili^nunme 

-      iS432"348o          -            2 

3 

5 

Myriagiamme 

~     '54323 '4800         —           22 

I 

*2 

COMPARISON  OF  FRENCH  OR  ENGLISH  WEIGHTS. 

I  Gramme  ~ 

15-432348  grains. 

6  Grammes  ^ 

92  '59408S  grains 

2  Gnunmes— 

30864696      „ 

7        ..          - 

108  -026436 

f> 

3        ..       - 

46-297044      „ 

8        „         - 

123-458784 

>i 

4        ..       - 

61*729393      „ 

9        ..          - 

138-891132 

f> 

s     ..     - 

77-161740      „ 

10        „          - 

154-3334S0 

■I 

TV  reduce  Grammes  to  Grains. 
iMg.  Grammes  +  1*188432  —  log.  Grains. 

To  reduce  eubU  Centimetres  to  euiic  Inches. 
Log.  cubic  Centimetres  +  { —  2-7855007)  —log.  cubic  Inches. 

To  rtduce  Millimetres  lo  Inches. 
Log.  Millimetres  +  ( —  2*5951663) —  log.  Inches. 

To  convert  Grains  into  Grammes. 
Log.  Grains  +  (  —  2*8115680)  —  log.  Grammes. 

To  convert  cubic  Inches  into  cubic  Centimetret. 
Log.  cubic  Inches  +  i  '2144993  "  '°g'  cubic  Centimetres. 

To  convert  Inches  into  Afiliimetres. 
Log.  Inches  +  1-4048337  —  log.  Millimetres.^ 


*  The  capacity  of  a  litre  is  that  of  a.  cube  of  a  decimetre  in  the  side. 
•f  TliB  weight  of  a  gramme  is  that  of  a  cubic  centimetre  of  distilled  water  at  39  *2 
Fahr. 

X  From  MUIer's  "  Elements  of  Chemistry,"  vol  IIL 
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art  iUm*trattd  icUi  *].icardt  o/  2,0C0  i"nr  iwyrooifj)*,  all  cvrtjillif  c</fUd  from  (*« 
cettat  otjitU,  and  mott  of  teUt-k  iait  iftM  Jratcn  oa  road  hy  fie  Author  kimtfff. 


I.— ON  THE  STRUCTURE  AND  FORMATION  OF 

CERTAIN  NERVOUS  CENTRES, 

Tondii^  lo  proro  that  tho  OoIU  uid  Fibres  of  ervrj  NorrDU*  AppATftloj  form  w> 
UtunU-rrupUd  Circuit. 

Q»aKO,  8  Fl«t»,  conUiuing  46  FigurM,  Sr. 

II.— INDICATIONS  OP  THE  PATHS  TAKEN  BY 

THE  NERVE  CURRENTS 

As  Ihc^  trarcnc  tht:  CuucUic  Ncrrc  Cclk  of  llio  Curd  and  Encepkalon. 

One  Plate  mA  ^  FipirM,  U.6d. 

Prtfaritig  ftr  PaiUmtuMt.  wni/orw  icitt  "Kidnty  Dijuaim,  Vnmnty  Dtfoatt, 
Caletlotu  DtMontfrw,"  and  tMe  "JUicroicopr  in  jUm/VtiW," 

THE     DISEASES     OP     THE     LIVER     AND     THEIR 

TREATMENT. 

Includinfc  the  Anslom;  of  rhe  Oi);iin  irt  Man  Knd  Tim^bmU!  Animalfc     WHli 
upwftnls  of  60  PIkU*  of  ori|;iiml  Drnwingf,  being  •  woond  edition  of  tb«  Autba^t 

Work  on  Uw  liTor. 

L — Of  Itie  niclhod  af  inTcoiigsLton — Prepmlioii  of  •pccimni*  for  damoiMtnitiiig' 
tlie  HLruL-tuTi'  of  thti  U«<9r — Of  luJovUng  the  rnavU  vitl,  duvla. 
II. — Till-  liver  ' 'It'll'  or  elcnnentary  put. 
in. — Tlw  iiin-rtrbnile  liver. 
IV.  -Tlw  TiTtcbroie  Uver — Oeiieral  arrftHftemeul — Pori»t  mnid* — HripAttcr  rcnoti* 
fuiiAb— Tlie  bliuki  of  tho  liver — Dijlribuiion  of  tmioIs — PortiU  rein— 
HfFpulii' iirtcry — Hfmlio  <1ul'(— Vb#ii  nbcrmiitia^Lyinpliatir* — Nrm»— 
VcwcU  of  pnil  blwldcr — OliNaon'*  cn{»tiu1i:— The  inliniate  ftructuK  of  0» 
labulos — Citntllaria — C(ilJ-«oittikinitig  iielwork — Tlie  lircr  'm11>'  of  reftt- 
brate  auiisali. 
V, — Ou  the  uliiuiiktc  ramiflntioiu  of  UwduoU,  lodof  Uwir  eooatction  witb  Um 
LoU'OOtitutiuii;;  tiL-inork:  ui  maiDnudiii,  blrdfl^  n>ptilo«,  luid  fiihM — Thccoo 
climioii*  of  prvtiiiiiB  obM-rren. 
VI. — Tlic  oin-vilatioii  in  ibe  Uver— The  piwlion  vf  Uie  Utvt  oa  a  weKUiig  ovgu— 
The  lirrr  aitd  kidrur^t  rompured. 
VIl.— IJimoMPd  of  tho  liTer — Ofi'diiKi^stion  of  th«  livvr. 
TITI.— Of  thr  formiition  of  cysts  in  tl*  U?«. 
IX.- -(if  rn1.t,T  liTiT— Dq)o«it4oti  of  futly  innMor;  a,  »t  Iho  eirewnreraKC  of  iW 

bliulo*,  A,  ill  thr  cpntro  of  the  lobuln. 
X.  —Of  «-itiij,  nlbuminoiu,  or  umfloid  dosenomtioa  of  Ibe  liTee. 
XL — Of  cirrhou*  of  iJio  liTer. 
Xtl, — Of  cainfor. 
XUL— Ofjaundiw. 
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NEW  RESEARCHES 


Pi'eparing, 
ON    INFLAMMATION  A  FEVER, 


IneliiUiitg  Obvcrriilioiii  on  Cattle  Plitcu^  aud  ou  Cholura.    Willi  numerous 

PkLc«. 

JOBX  CHVBCUILL  ASO  SOHS. 


jUI  lieue  Wori*  roniain  thr  rwtlt  of  Ik-  AmlKtu^t  erifi»al  tmrmUgali»tu. 
an  iUmttmled  with  ttpmarrU  aj  2,0IM)  utfv  Kuffrariitfft,  aU  atn^ult]/  ca^fA  from  tlU 
aetuot  objfrit,  and  moti  vf  tnkirk  A^oe  Aen*  draten  an  teood  by  tie  AmUor  kimatjf. 


Nine  ready,  "ttli  Thttusand,  21*. 
EOW    TO    WORE    WITH    THE    MICROSCOPE, 

Tho  Fourtli  Kilition,  ivrj  much  pnWged. 

ThU  work  is  •  omnplete  manuiLl  oT  micnuoopicitl  mBniptilolion.  and  cont&uis  a  fbll 
dMuriptioD  of  Duuij;  new  proocsiua  of  in*e«timticui,  wilh  diivctioua  fur  eiaiuinuig 
objeoU  under  tha  ''■g"'t*  |Mwen. 

With  Seventy  Piatet,  inelmding  many  wnc  Fiyunt,  tomt  <tf  nehieh  an  opfmiml. 


CONTENTS. 

I.  The  SimpU  and  Coninound  M  iwoiwopp— Choioe  of  ■  Microwcopo— TrnTclllng 
knd  Dwecutiiig  Uiuroicopca— Clinivk],  Poi'kcU  Bud  Clu*  Uicroicope. 

IL  ExuniiiDtion  of  ObiccU  hj  Reftivtcd,  TranainilUd.  ttnd  Polsrlzud  LtgliU— 
Dark  ground  IIIuiiitDativa— Illiiminaliuii — On  Dnwiug  aud  UeMuruig 
Obj«cla — Awsertaiiun^  the  Modify ing  Powt^r  of  Objiwt  OIbmci. 

Trr.  lostraiDODto  nqulred  for  Diaa^ction—  Vsliintln's  Knife,  &o. — Ceraeot* 
— PrMemtiTA  ^tolutions. 

IT.  On  making  OIU  -  ItruDiwirk  Dlvk,  aad  dlffBrvnt  fonna  of  Okw  mad  other 
CcUa  for  prcwrring  Spccitnons. 

T-  Or  einmitiing  nbjcoU  in  thr  Mk'noicwpi- — MuM-'ular  TiMim — Of  Rwkitig- 
Minute  Diwculi«n»—  Bardvniiig  Tvsturea  — Of  ezanuaing  Objoot*  in 
Air.  WaUt,  ftnd  CumIb  Bftlum. 

TL  Of  Prow rt lug  diirei«QCStnisturo«p«nuaDiiTitl7^0f»opM«tiiigD»pDiiUlhNn 

TIL  Of  InjcctJug— Appuatiu.  Ac— Of  KbIiubI  »iid  Artificial  Iqjeclionj — Of  Uu 
advAiHttewofTraiuf^rcnt  Iiijtvtioni — Of  Ilia  Pruuian  Blu«  Iiyecttn([ 
Fluid— Injecting  UoIIiibi!!!,  Inm:i-U,  Ac 

tVfll.  Of  Uio  v»e  at  Chesiioil  Bieac«uts  in  MicrMeopii'al  InrrsUgntton — FaUadea  to 
he  fuarclnl  agiunaL — PruMtiue  uf  Kxtr«iii.-oiu  Subitnuce*. 
UC  Of  taking  PUuiogrsphi  of  Objocts. 
X.  New  melhod  of  prvparing  all  Tiuuci  for  Mioronoopical  Invcaligatioo. 
XL  On  the  tt»  of  Tcry  high  MB^if^titg  Poirora. 
XII.  Of  miikin);  and  recording  Uicroecopical  Obarrrationi. 
I  Tnblii  fur  prnotising  llie  n*e  of  the  Microecope  knd  MtuupulfttioD. 

I  Appivratui  required  in  Ilicrotcupunl  InroctigaltOD. 

Mirroeoope    Uakera,    frvparcr*  of   Specimen*,    Arluto,    Printcnfr    IittllO- 
pftphers,^. 


"  Tlitf  author,  both  inlhc  text  and  in  tho  np]a»aLioni  to  the  engra*inf[«,  haa 
eodeaTuured  to  rcitriot  htnuelf,  as  far  m  possible,  to  filing  hinla  and  diiMtiona 
-which  majr  be  procticalljr  nsofui  to  llic  student  while  he  ia  at  work." — Sxlrad  Jl^om 
the  Vrrfaee. 
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DAKBtSOV,  FAlA  HALL. 


AU  li*n  Work*  eoaloja  IM*  rtmtlU  tjflit  jJwMorV  original  iMmiiyntiont.  Thty 
art  iUuttrattd  teitk  mpttarit  of  H.OOO  rnne  Eu^amitft,  alt  canikUg  copied  Jivm  tka 
actHoloi'jteU,  and  ntttt  t^  wkiek  Aace  iean  tfrawa  oa  vomJ  £y  tkt  AtMir  Umtff, 


KING'S  COLLEGE,  LONDON. 


fPnfNBK.  Riot.  r»>»»iwi«.  fK9: 
I  DmiMainior,  J.  Wmic,  P.H.r.&. 

j,,.„„,,_„_  "* jProfctn.  W.  JL  MiLt.im.  M  n.  l.l.D,  Tt»«  H 

vriiiAisiiii   ..,.„..,.-..,.„ _ — --iDwicntinitcr.J.T.  B-Troxt*!,  J1.A. 

MRDTCIN'E.  rnrVCtrLRS  Ayi>  PRACnCS  op    rni(cw>%  Gi»*Q>r  Janwwn.  H  D. 

SIIRQEUT.  rRIKCirL)'^  AXD  ritACTICIi  Of    Pfof«*Nr.  SjK  WiLUnW  Kcmtwok.  Ban,  l-ftJ. 

nOTANY ...    Prnfcuor,  iMiaT  Bmn-n.  ^1.8 

HATRRU  MFDICA  AND  TIIRItAPF.UTtCS  .„    ProTenur.  A.  B.  Of  moo.  H.D..  r3^. 

"'S?^o"i'™"'A';V''?5-,L*^«^cS''^.''l'',**°}  i^-'.  'v-  a  i-«««t.  «.D. 

VOKEKVIC  NXI'ICIKE      ....,..,„ Pivfe^wir.  W.  A  (ici.  M  B.  r  AS. 

PBACTIPAL  (IIEMISTJIT „ „ Praleuoi.  C    L.  f^uinkn.  PCS. 

COMPABATIVK  HVATOUT  .„„.._„.-„,..._.,.  PntMor,  T.  H>«c>  J"«l3i.  r.ltS. 

DKlfTAL  SURGERY.- fntbaor.  B»«itti.  C>Kn>aii.lrr.  FB-OS. 

(JPUTIULUUUKiy .„. _„„_.. ..  Pratanr.  J.  SoiiMse  Wtu^  U.n.,  M.S.CA. 


LECTURES    AND    DEMONSTRATIONS    DELIVEHED    BY 
DR.    LIONEL    8.    BEALE. 

FHTSIOLOGY  AMD  GBNERAL  AND  MORBID  ANATOUT- 

Thew  T.i.-ctiinNi  nri.'  [U-livmril  at  KIiik'h  Ci>I1i-kc  on  XIuiii<lari>,  WcdnctdAT*,  witd 
Fridftja,  uL  Four  o'clock,  from  Oftobt-e  lo  Manli.  t'our  mi«in>M«[)ia»l  prppunltoiM  sn 
pH**nl  r»»nd  thd  OIaaii  at  ^n^ li  Iiivtuiv.  «£i  that  during  Ihn  cou»c  crery  pupil  tiaa  w 
upporlunily  uf  cLuuiinitig  ubi'ut  300  ntiun>«<opk^  »i(ecinwii»  Tlw  mcttiixl  of 
piwp&ring  Tnioroi(N>pintI  uprriint-nii,  t1ii»  proOMS  of  iojci'livii.  ami  tfao  aimlo  of 
Nubimtiitig  tiwuiu  lo  mii^ruscupii-iU  ciuntinaituHi,  are  aim  <l«acnbcd. 
FBi,i!7  7«.:  FaxFRTVAi,  £10  10(. 


LECTURES  ON   MORSm  ANATOMY 

Are  givvn  doriug  Un>  Suiumir  St>«»ii>n  twice  b.  trn-k.      T)ic«o  Lcctaren  am 
iUiulruted  with  miLVOKopicnl  tpuoituvnt. 
Fes.  £2  Zt. 

CLINICAL  INSTRUCTION,  CLINICAL  LECTURES,  AND 

DEMONSTRATIONS. 
Th«  Gbm  for  Fnctitio  and  Clinical  Leoturea  ai  King*!  Collpgi?  Hoapital  an  ■•  follows 


Pfrp((ii«I  JdniM^tiH  to  UU  Mntitat  mud  flwytftiJ  Praaitt. 
Fdr  MalnriitHlcl  SludcBU  ...^ ,,..„ til   10 


Pwpcind 


Fet  tlioic  Qui  UaliluilbUd  .... 
ifi^Ual  Pnutia  .— 

.,.».-..» CS    a  0 

.,.„ „ 10  Ifl  0 

.....»..—.  I&  l>  0 

31     0  D 


u  la 


Ttirro  ML«tlu ...._......  ltd 

Ki»  Mnnh«        „~„ l»  IB    0 

p«n>auut...   ...  ..^ as    >   0 


4 


"»*  For  further  infonnalionHcPn^tpectui  of  tbeUcdic*!  OcpftrlntcBt,  hkI  ihe 
CaUndar,  or  applj  at  Lho  HecnUuj't  Office,  King't  Collfgc,  tititwKn  the  Uunnof  ]1.| 
nad  t  o'clock. 

BAaaiiM  AMI  aMiv  rvnaa  la  vamaAai  n  an  Majtan,  n.  ■larai'i  uac 


db=^ 


London,  AVir  Barliaglon  StrMl, 
January,  1870. 


'  MESSRS.  CHURCHILL  k  SONS' 


piililirntiiiiis, 


IS 


MEDICINE 


AND     THE     VARIOUS    BRANCHES     OF 


NATURAL    SCIENCE. 


"  ll  miiilj  tw  UDJuiit  locoQcludr  thit  nolitc  iritticnit**;in|;  a  fen  *4rdi  In  lhio«r  o  T 
Ht.  Ctmnhlt),  fram  oham  ihr  prafMitnn  ii  riv«>*<ii|t.  Il  ma;  tie  Inilji  ui>l,  tbr  nioal 
buutilulaeiiMtif  lUiuttklciJ  Ucilic*!  Wurkanbkh  liu<i<rbe«n  poUlttiAL"— Lmrrf. 

"  All  th«  pablvniiani  of  Mr,  Chucrhtll  mtc prt|isrcil  atlb  (O  mucb  iBilfuiil  nnlDrti. 
IbM  It  ■«  (up«nlu«iu  la  tpwk  af  tbtm  let  uiina  tt  CMnitieaiUUDD,"—  Kit^itw/A 
iltJicml  mmd  Surtlcal  Jat-rtul. 

"  Nn  one  b  mnic  ilxiiii^hhcil  (or  IbC  ekiaoie  niiil  rtthert^i  tijlc  aftli  pbUics- 
U«ai(lian  Ur.  Ctiuiclitll."— Praaiarialirac&iiiil-rtni'niit. 

"Ttienainxif  OmrtUU  hw  Ihiib  bt«a«  (uanntMfor  thvcmlkne*  of  iUuim,t«d 
wwki,  •nd  \t  mnild  bs  taperflucui  la  rapMt  tht  adolfitlcn  lliii  trt  haK  uitnl  (imf* 
•xpfnanj  is  thii  lespMt,  of  th«  tplrit  vUh  vhich  ibU  flrm  tagagt*  In  Ama  enilf  but 
nluatilc  aerie*-"— JIrMmI  iYM>  Alt'  Cfmtfar. 

"Tbt  Xjpoftmphj,  illiulrulMit,  and  ftlUoB  up  iM.  In  all  III.  CbiirebUl'i  pnbU< 
eaUoiM,  muM  bMulifiil," — iltniUf  Jmtmclt/  MnUral  Seime*. 

"  lir.  ClrarehilL'i  Ulottnttd  ■orta  w«  uaia%  tb«  bwt  ibu  MWBkU  frMl  Uu 
iitiMsd  tnat."—Utdlral  Timt». 

"  W*  liat«  brfir*  called  Ui«  admMin  at  tiolh  ilodint*  and  pra«tllianFn  to  the  gnat 
•d*«Mtig«  vUdi  Ui.  CburcluU  hki  raii!«rr*d  vn  tb*  proYBition.  In  the  Luuc.  at  *ucb  a 
nadtimla  oaat.  c<««hi  aoiuihlTcmlilBblc  Id  poiul  of  artiatic  aiMolioa  aad  acLcBlllle 
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THE  mim  AND  FOREten  MEDICO- 

CHIRURGICAl   IILVIEW, 

QIMRIERLII  JOURNAL  OF  PRADTICAL  MEOICtNE 

AND  EURGER). 


THE    QUARTERLY    JOURNAL    OF 
MICROSCOPICAL   SCIENCE. 

L*iiiWT«t.  U-A  .  l.)l.H.S.    PrU-c  U 
No*.  L  W  XXXVIl.     -Vnr  Sfriu. 


THE  JOURNAL  OF  MENTAL  SCIEMCE. 

By  «uthi>rltj  of  tho  Mrilk«-P»)T(ioIi)f  it«l 

AtkoclkClaO. 

Ediwd  by  C  I-  RaBnT*ufi.  M.D..  >i«l  Hukt 

Kb*  I.  to  XXXVL 


JOURNAL  OF  CUTANEOUS   MEDICINE. 

Kdllcil  by  EftAMtv*  Wiuti>.  F.1LS. 

pQb]lilJc4ijiiart«rij',}>nc«lj.  U.    KnuLUXIt. 


ARCH'tVES  OF  MeOlCINC: 
A  Btwrt  (if  Pnrrticnl  (norrTtiian*  tint  Analn. 
ml<*l  mil  Clicuilr.il  K««in"li«,  ruiinMlwl 
wllh  IhD  InTcntl^^ilon  mrtd  'rreatiDpnt  of 
"■-r —  EdlMI  bf  Dr.  Liobel  S.  ISp^u, 
y.H&  PobU«hedQunicrlr;Kai.I.inVIII., 
9t.U.i  UL  It, Xlt.,Ued..Xlll  la  XVh,i4. 


THE   ROYAL   lONDOK    QPHTHALMIC    HOSPtTU 

REFORfS,  AND  JOUItHJU.  OF  OPHTKAUIIC 

KIBUCINE  MO  SUR&ERT. 

Vol  VI.  Fvt  4,  U  ML 


TH£    MEDICAL   TIMES   &  QAZITTt. 
PablUicd  ^Mklr,  prtea  aiptwM,  or  SEmpa^L 

li«T«BpHIM> 
Annua)    SubacrtpMaD,   ^£1.    fii.,    or    SaoBpeJi. 
£1. 1U4.  td.  4iid  rtffoJarlr  ttmi^i  u  iB 
ji^na  oT  (lia  Klitgdna. 


THE     PHAnuACEUTICAL    JOURNAL, 

CDKTAunao  Tui  TmiMirTian  «r  !■■  INu»- 

■ucnncix  Socwrr. 

rnblltfifd  UocUJr,  prin  Od«  ShUIInB. 
■••    Vi>li.LtaX.\Vlll.,b«iindlit  doCb.|irtn 

lll.«a.MClL 


THE    BRITISH  JOURNAL  OF   DENTAL 

SCIENCE. 
Pobllihed  Uonthlj,  priot  One  SIiIIBnK.     Rm. 

1.  U  CLXUl. 


THE    MEDICAL   DIRECTORY. 
PnbUihed  AddmU;.   Srsb  doCht  I«i.  M 


THE  EALF-YEAJILY  ABSTRACT  OF  THE  MEPICAL  SCIENCES. 
6E1MQ  A  DIGEST  OF  BRITISH  A(JD  CONTINEKTAL  MEDICINE, 

AND  0?  THE  FR00B£S8  OF   MEDICINE  A14D  THE  COLLATBEUL  SCIENCES. 

Edited  lij  W.  DoMirT  Sioxi,  M.D^  F.aCS.,  L.s'.A. 

Ptui  9»i.  dotb,  S«,  6A    Vol*.  I.  to  I. 

"  AioBd*«n  phjilduii  ni«7-  bo  congtmtoi««d  Oat  Ibej  ue  one*  inpre  faTonred  »10i  Uit  rvpritri  of 
' [tinkiiiic'a  Alutrwrl.'  tt  my  ilodor  la  in  bairf  thai  h*  can  rrod  boi  a  liUKl*  TDlmne  •  f««r,  Una, 
axurp-lli.  Iir  ilKjuUI  m^DtliK  hU  t>w>ki  tw  bMn  U*  ce/UtOea  kin!  (OU'lniidl  Ihe  raMt  TduaU*  Mi^ 
(H1»ittiiii>  III  iicrindlca]  meillval  lllcratar^— rmncli,  Garmui,  Brulih,  ana  Anwncan— for  ll)«  rcMr;  wad, 
»□  iba  oUiar  haiul,  no  p)vMdan~lt  nittfr*  nol  how  iiMf  uie  miier  r.f  his  reariJiifl— t«n  bll  to  (lad.  ta 
Uili  roluine,  miUii  that  vUl  enbm  bU  mcdkal  kiiawtMli^.  in,!  prb-fpu  Uiat  ulU  btlp  Un  U)  toaM  Of 
hta 'Mljr  proAmliviBl  Tma%-—tfik(lnnali  Je^rrtal a/ Mutinnf.  \vr\\.  lelT 

"Wp  h*rc  onlx  >r<Bca  lo  nir  that  tbla  mlnma  i*  rlrli  In  miasbla  ftnlclM,  ■AiaQf  wblcb  tbtn  m 
nMi}\y  m  inaUrU  mnlKa  •■»]  UicniMallMi  Oithvtd  rtntii  all  wiiriM  In  iba  now  boeki  and  medkal 
Jiiimialdir  Elurniir  uii,I  AmcrlcA.  Itili  voik  Riay  ba  vi(.««d  Mtbe  CTOun  of  th4t  ekuor  IMdll 
and  »a  uHful  vopn|«nto(  Ibtt  pbr«el«i'i  itncie<ublB,Ui  kocpMiiiTteiilDdedol  ttie  proRBn  tf  i 
—AmiTieoiiJimnnil^Ptiarmoiy,  Majr,  HOT. 
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TO  fiE   COMPLETED  tN   TWZLTE  PARTS,  410.,  AT  7*.  Bi.  PER  PART. 


PARTS   I.   It    II.    NOW    READY. 


f<9^ 


DtngntA/nm  DmMk't  prtpami  Ay  lAr  AMar,  and  Drweo  en  SloiW  Ay 

J.  B.  leveill£. 


A   DESCRIPTIVE   TREATISE 

OK  TBI 

NERVOUS   SYSTEM  OF   MAN, 

WITH  TUB  HAXVEIC  OF  PUSECTinm  -tX, 

By     LUDOVIC     HIBSCUFELD," 

MCTon  o»  KiMqiM  nr  t»  ntrRuttica  or  rtaii  *ii«  irjisuw.  raorvaaon  ft*  axatomt  m  t«I 
rAcrktr  or  imdiclxi  or  WAiuuvi 

£UM  <n  £'n^<*t  ffivm  (At  /Wnet  G/ifwn  ^  1969  J 

By  ALESANDEK  MASON  MACDOUGAL,  P.R.C.S^ 

wrm 

AN    ATZ.Aa    OP    ABTI8TICALI.Y-COLOURED     ILLTTSTILAT10N8, 

Ei<ibn.naj;  Ihr  Anatomj  of  Ih«ciicini  Cercbri>9|)iiuil  tad  Sjmpailictic  Nnrout  L'ratm  inij  Diitri-       '  • 
tiulKiua  iij  tliiu  arrantc  rrlation*  villi  atl  ttw  itiuHiitanl  Coii^litnclit  FaKt  uf  the  tluniaii  L«uuuiu/. 
and  anboJied  in  tMriet  of  5S  Single  and  B  l>oublE  ilttn.  compnaitii;  197  Illiulntioaa, 


■ 


r. 


MES.SRS.    CHUBCBILL   St   SONS    PUBLICATIONS. 


MR.    AOTON,   M-RCa. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  TITE  URINARY 

AND  GENERATIVE  ORGANS  IN  BOTH  SEXE&    Third  Editk-o.    8te.  doth, 
£i.  It.     With  i'hlr^^l.  lli.  6tr.    Tb«  PUtrt  alaar,  limp  claih,  lUf.ti.i. 

THE  FUNCTIONS  AND  DISOUDERS  OF  THE  REPRODUC- 
TIVE ORGANS  IN  CHILDHOOD,  YOUTH.  ADULT  AGE.  AND  ADVANCED 
LIFE,  coniiilnrfd  in  llieir  Phyuologiciil, S<itinl, and  MoraJ  Reb.tioiii,      Powth  Editioa. 

Bvo.clotlt,  Ifn.Cii. 

tIL 

PROSTITUTION:  Considered  m  ite  Moral,  3od«],  ud  Sanitary  Aspects, 
S«coiid  EdiliDQ,  caLtrgfrd.     fivo.  clath,  t2«. 


a 


DR.    AD  AM  a.    A.IVI. 

A    TREATISE    ON    RHEUMATIC    GOUT:    OR,    CHRONIC 

RUEUMATIC    ARTHRITIS.    «Ti>.dc<lh.  with  t  Quuto  AUMorPUtet,21j. 


MR.    WIULIAM    ADAMS.    F.R.O.S. 

ON  THE  PATHOLOGY   ANd'tRUTMENT  OF    LATERAL 

AND   OTHER  FORMS  OK   CURVATURE  OF   THE   SPINE.     With  Piatm. 
8r'>.  cloUi.  10 J.  id. 

U. 

CLUBFOOT :  its  Causes,  PatbotQg7,  and  TimtmenL   Jacksonba  Ptize  Em^ 

for  1864.     With  100  Engraviug*.     Ovo.  cbth,  13*. 


ON  THE  REPARATIVE  PROCESS  IN   HUMAN  TENDONS 

AfTEKSUElCUTANKOCH  DIVISION  FOR  THE  CURK  OP  DEFORMITIES. 

With  Plalet.     Svu.  duth,  6«. 

SKETCH    OF    THE    PRINCIPLES    AND    PRACTICE .  OF 

SUBCUTANEOUS  SURGERY.    «to.  cloili, 2».  firf. 


DR.    WILLIAM    ADDISON,    F-R.S. 

CELL  THFJiAPEUTICS.    Svo.  doih,  4». 
ON  HFJlLTHY  AND  DISEASED  STRUCTURE,  akd  the  t«m 

PniKOti'i.u  or  Thkatmint  ron  thb  Cihi  or  DtHKAHi,  nracui-Lr  CoxM-HPTinn 
iKD  ScKorLXA,  founded  on  UicaowxiPioAL  ANAi.vnitk    Hto.  cloih,  I2«. 


OR.   ALOIS, 


AN  INTRODUCTION  TO  HOSPITAL  PRACTICE  IN  VARIOUS 

COMPLAINTS;  mifh  Remarka  on  their  pAthoJugj-  tuid  Trmtment.    Sn,  doth,  bt.  64, 


OR.    90MERVILLE    SCOTT    ALI90N,    M.O  6DIN,.   F.B.C.P. 

THE  PnYSICAL  KXAMINATIUN  OF  THE  (IHEST  IN  PUI^ 

4  MONARY  CONSUMITION.  AND  ITS  INTEKCUURKNT  DISEASES.     Wlfc 

w  En^p^iriiigt.     Bto.  cicith,  IS*. 


OR.  althaus.   m.o,  m.r.cp. 

ON  EPILEPSY.  ETSTERU.  AND  ATAXY.  Cr.  Sro.  doth,  4,. 


THE    ANATOMICAL    REMEMBRANCER;    OR,    COMPLETE 

POCSET  ANjITOMIST.    Siith  EdtUoo,  canfuUj  lUvited.    33mc.  cloth,  3i.  G«f. 


OR.    MOOALL    ANDERSON.    M.O. 

THE   PAKASITIC    AFFECTIONS    OF    THE    SKIN.     Second 

Blitian.     With  BogtBringi.     Uto.  cloth,  7f.  6d. 

II. 

ECZEMA,     Second  EditioD.    Svo,  clotL,  6a. 

III. 

PSORIASIS   AND   LEPRA.     WUh  Cliromo-Uthograph.     Svo.  dotb,  5*. 


OR.    ANDREW    ANDERSON.    M.O. 

TEN  LECTURES  INTRODUCTORY  TO  THE  STUDY  OF  FETER, 

Pwt  Hvo.  clitth,  Si.  

OR.    ARLIOaK. 

ON  THE  STATE  OF  LUNACY  AND  THE  LEGAL  PROVISION 

FOH   *:[!£    INSANE;  iiiih  OhtarKdwa  on  tht  Ccmtinctioa  nni  OrgiutiKtion  of 

Aiyluitu    Hid,  cloth,  "i. 


DR.    ALEXANDER    ARMaTRONO,    R.N. 

OBSERV.ITiriNS    ON    NAVAL    HYGIENE    AND    SCrRVY. 

More  (MirtituliLfl;  &■  the  latut  ajiptared  dufing  a  Polu  Voyigv.    tiTih  doibi  ii. 


MR.  T.  J.    ASHTON. 


ON   im  DISEASES.   INJURIES,  AND   MALFORMATIONS 

OF  TH-    RKCrUM   AND    ANIS.     Kmirth  Edition.     8to. dmh,  «». 

II. 

PROLAPSts.   FISTULA   IN  ANO,  AND   HvEMOKRHOlDAL 

Al^rECTKsSithEuPailialofiynndTrcttUncnL  SeccvLd  Edllioa.  PoetSre.dMb  2*.«d. 


MR.     TH09.    J,    AUSTIN.    MR.CS.ENO. 

A    PRACTICl,    ACCOUNT    OF    GENERAL    PARALYSIS: 

luMentaliind  Prijul  Sjnnpt<)n)t,StamUc«.CaDK«,Seot,aiidTTeatau7iiL  8<u,clot)),&. 


DR.    THOMAS     BALLARD,    M.O. 


A   NEW  AND  'ATIONAL  EX1'[.ANATI0N  OF  THE  DIS-    ? 

i  KASKS  PKCUUA  TO  INF.1MS  AND  .MOTllEHSj  wilh  obtwui  SuggrUiwi.      » 


*«*^- 


tat  ibtir  frcTcntion  ^  ^ure.     Po.i  8ti>.  cloth,  4»,  6J. 


I 
I 


I 


• 


DR.     BA8MAM. 

%   ON  DROPSY.  AND  ITS  CONNECTION  WITH  DISUSES  OF 

THE  KIDNKY5.   HEART,    LUNOS   AND   LIVER.    WiA   I«  ?Ut«.    Xkei 


UES8RS.   CHURCHILL  *  SONS*  PUBUCATIOys. 


DR.    BARCLAV. 

A    MANUAL    OF    MEDICAL    DUGNOSIS.     Second  EUjuion. 

Foolicap  Bto.  cIvUi,  8*.  W. 

U. 

MKDICAL    ERRORS.— Fallacies  connected  wilh  the  Appltcatioii  of  Um 
Inductiir  M«th<Kl  of  KMBDaing  t«  the  Scirncc  at*  Mcdidae.     ?Mt  Sro.  clolh,  fit, 

rtl. 

GOUT  AND  RHEUMATISM    IN   REUTION  TO  DISEASE 

OF  THE   HEART.    I'mUto.  doUi,  i«. 


DR.   BARLOW. 

A   MANTIAL  OF  THE   PRACTICE  OF  MEDICINE.    8««.a 

EdiUoD.    t'oip.  8ro,  doib.  12*.  6it. 


OR    BARNES.  M.O.,  FRCP. 

LECTURES    ON     OBSTETRIC    OPERATIONS.    INCLUBTNG 

THE  TREATMENT  UF  H^MORRH.IGE,  tnd  lonning  n  Onide  lo  the  34n^» 
ment  of  Difiicult  Labour,     ^'ith  ncArly  MHI  Knf:raring«.     8iu.  <!cKb,  13f. 


DR.    BASOOME, 

A    HISTORY    OF   EPIDEMIC    PESTILENCES.   FROS    THE 

EARLIEST  AGES.    8*0. eloili, ft/. 


MR.    H.   F.    BAXTER.   M.R^&B.L. 

ON   ORGANIC    POLARITY;  showing  a  CooneiloD  to  «ia-  between 

Organic  I'orofi  and  Ordiaac;  I'oUr  Fotcn.    Crowa  Svo.  doth,  St. 


MR.    UONEL    J.     BEALE,     MJ1.0.8. 

THE  LAWS  OF  HEALTH  IN  THEIR  KELATIUN?TO  MIND 

AND  DOti).     A  Serin  of  Letters  &Dm  ui  Old  PrMliliMiei  i«  ■  Ppc^t-     Pott  8  t  ft. 
doth,  I*,  i'l. 


> 


DR.   BEALE.  F.R.8. 


ON    KIDM:Y    DISEASES,    URINARY    DEPSITS.    AND 

CALCULOUS    DISORDERa      ThinI  KiIituMi,  much  Enlarfi-      With  70  Pht«. 
8to,  cloth,  35i.  ,L 

THE  MICROSCOPE,  IN  ITS  APPLICATION-'^*  PRACTICAL 

MEDICINE.     Third  Edition.     With  58  Plnlu.     8*0.  clol'llS«- 

PROTOPLASM:  OR,   LITE,  FORCE.  AND^IATTER   8«ond 

Edition.     Wilh  8  Plilrri,    Ciuwn  Bto.  elinh.  S*.  M, 


i 


MR.     BEA8LEV. 

THE  BOOK  OF  PRESCRIPTIONS;  conuining  sooo  PrwcripcwM. 

CollMUd  inm  Oie  Pnwiice  of  lli«  ibmi  emtaeiit  PhrticUni  ind  Surgeon*,  EngtUli 
And  Foreign.    Third  Edition.     18mo.  clotli,  Cij. 

TEE  DRUGGIST'S  GENERAL  RECEIPT-BOUK:    comprising  a 

coptom  VeK^rin.itry  Ftmnalary  sDd  Table  of  Vtlentturv  Materia  Mcdkm ;  Patent  and 
Pnpnobu;  Mnlicliieii.  Drtig^su*  No*iniin*,  &e.  j  PnfviaKy,  Skin  CMOiclio,  Hair 
C0«n»Un,  and  TMtb  CoKiMtic*!  BcTcni^L'i,  DicMtic  Anidr.».and  CoiidiniriiU;  Tmde 
Chemicnb.  MiuelluiMiit  Prepanitiani  nnil  CiiLajiouiidi  tii«l  in  the  Arli,  &«.;  with 
nwftU  MMOOTMidn  and  Tabic*.    Sixth  KJition.     IBnxi.  clolh4  Ct, 

til. 

THE   POCKET    FORMUURY    AND   SYNOPSIS   OF   THE 

BRITISH  AND  FOKKIOS  PHABMACuriEl AS]  euiiipriiing  luuidard  and 
^prsTcd  Furtnulie  for  ih«  Prep»ntioa«  ud  Compoandt  cnpliijcd  in  Mtdicol  Practice. 
^hUi  Edition,  comctcd  and  cakt|«d.     IBma.  cloth,  6i. 


PROFESSOR 

A  MANUAL  OF  BOTANY. 

Fop.  Sto.  cloth,  12t.  6i. 


BENTLEV.    F.l_a. 

Willi  aenrly  1,200  Eiignviiigs  od  Wood. 


OR. 


SERNAYS. 

NOTES  FOR  STUDENTS  IN  CUKMISTRY;  being  a Syikbus  oom- 

piled  from  the  Ala&oili  of  Miller,  Fovmu,  Usnelioi,  GerhAfdi,  Uorup-B-MinFii,  &c. 
Koarti)  Edition.     FcAp.  Bvn,  cloth,  St. 


$i<^ 


OR.     HBNRV     BENNET. 

A    PRACTICAL    TREATISE ''  ON     UTERINE     DISEASES,    t 

Fourth  Edition,  leviaeA,  with  Addition*.    Sto.  clolh,  1  G«. 

WINTER  ANT)  SPRING  ON  THE  SHORES  OF  THE  MEDI- 

TKHKANEAN:  OB,  THE  RIVIERA.  MENTfiNE,  IIALY,  CORSK'.l.  SICILY, 
ALUhaiA,  SPAIN.  ANU  BIARRITZ.  AS  ■\VINTKK  CLlilATHS,  Fourth 
EdiooD,  Willi  Dumecoiu  Plal«*,  Alofia,  and  Wood  lingfavin^     Pokt  6«o.  cloth,  I'JX 


MR.    HENRY    HEATHER     SiaO. 

ORTHOPRAXY  :  a  complete  Guide  to  the  Modem  Treatment  of  Defonni- 
tiu  hj  MeehAuiciil  A;ipli&nc«&  With  ibO  Eagn^tDgt.  Socond  lidition.  Pa*t  8ro. 
cloth,  lOi. 

DR.   S.   e.   aiROH.   M.O.,  M.R.CP. 

L 

OXYGEN :  its  action^  use,  and  value  in  the  treatment 

OF     VARIOUS      DISEASES      OTHERWISK       INCrRABLB      OR     VKRY 
INTHACTABLB.     Second  Edition.     Pual  Bta.  dolh,  3*.  I». 

CONSTIPATED   BOWELS:   the  Various  Cau«*  and  tl«»  Diffijnot  Metaa      \, 
of  Cure.    Third  Edition.     Poii  8ro.  cloth,  Si.  6rf.  £ 


-•* 


f 


UESSBS.   CHURCHTLL  A   SONB    PUBLICATIONS. 
*« ~hm~ 

art.    GOLDINQ     BtftO.    P.R.3. 

mtTNARY   DEPOSITS:    TUEIR   DIAGNOSIS,    PATHOLOGY. 

AND    THERAPEUTICAL    INDICATIONS.     WiOi  Engnninipt      Fifth    EditiML 
Editod  by  £.  Llots  Bukxtt,  M.D.    Po«i  I)*o.  clsili,  Ifii.  id. 


MR.    BISHOP.    FJ13. 

ON  DEFORMITIES  OF  THE  'kUJIAN  BODY,  thdr  Paiboiogr 

&Dd  Treatuidit.     Witli  Enj^iiingi  on  Wood.     8to,  citrtb,  !0». 

ON  ARTICULATE  SOU>T)S.   AND  ON  THE  CAUSES  AND 

CURK  OF  IMI'KlUMENTri  OF  SPEECH.     !!»o. eloib,  i». 


MR.    BLAINE. 

OUTLrs'ES  OF  THE  VHERIXARY  ART;  OR,  A  TREATISE 

ON  THE  AN.^TOMY,  PHYSIOLOGY,  AND  DISEASES  OF  THE  MURSR, 
NEAT  CATTLE,  AND  SHEEP.  SctibIIi  Editioa.  By  dark*  Steel,  M.RC.VAL. 
With  Pbtfli.     Bto.  datb,  lUa. 


MR.    SLOXAM' 

CHEMISTRY.   INORGANIC  AND  ORGANIC;  wUh  E.i>er:m«,t» 

and  a  Contpariwm  of  EijiuTnlcutnud  MolnruLu  F<inuul«i.    Wiib279KngreTing>oB  Wood. 
Rto.  dot)),  Hi. 

LABORATORY  TEACHING;   OR  PROGRESSIVK  EXERCISES 

IN   PRACTICAL  Cll  EM  ISTUY.     With  89  Engmving*.     Ctowu,  8m..  cloUi,  &t.  W. 


DR.    BOURQUIONON. 


ON  THE  CATTLE  PUGUE:  OR.  CONTAGIOUS  TYPHUS  IN 

HORNED  CATTLE:  tu  HieUirir.  Origin.  Dciaipuaa,  and  TkauikaL    Pott  Bva  fii^ 


MR.    JOHN     E.    BOWIWTAN.    «t     MR.    C.    L.    BLOXAM. 
t. 

PRACTICAL   CHEMISTRY,  induding  Am\yais.    With  numcroas  nius- 
iratian*  on  W«wd.     t'ifi^  Ediuon.     Firalicip  Bvo.  cloihi  St.  Qd. 

ir. 

MEDICAL  CHEMISTRY;  with  Illufitrations  on  Wood.    Fourth  EditioD, 


□R.    BRAIDWOOO.  MJ3.    BOIM. 


ON  PYiEMIA.  OR  SUPPURATIVE  FEVER:  the  Astiey  Coop. 

I'riifl  EuMy  for  IB61I.     With  12  Pl»i».    tro.  doth,  JO*  6*  ^  i— 

DR.   JAMES     BRrOHT.  j 

ON  DISEASES  OF  THE  IIE.IRT,  LUNGS.  &  AIR  PASSAGES;  [ 

wiih  a  FUtUw  of  th*  MrersI  CliiiuHe»  rDoommended  in  tlipw  .ASettiont.     ThUd  Edi'  ¥ 

tioii.    Ptiit  Svo.  clotb,  Si.  j 


iH 


3IESSILS.  CHURCHILL   ft   SONS    PUBLICATIONS 


Z^ 


DR.     aniNTON,     F.R.S. 

TEE  DISEASES  OF  THE  STOMACH,  with  i...  introduction  on  its 

An.-itoiny  snd  Phj-iioliiyj;  fating  Lectuf**  deliwred  &t  St.  ThomM'i  Hi*})!!*).     Second 
Edition.  8vo.  cloth,  hit.  firf.  II. 

INTESTINAL  OBSTRUCTION.    Edited  by  Db.  BmABO.    Poet  8TO. 
doth,  S*. 

MR.  BERNARD  E.  BRODHURST.  F.R.aS. 
I. 

CURTATTIRES  OF  THE  SPINE:  their  Ca«..ra,  STmptoma,  Pathology, 
and  TreatineiiL    SKond  ^lititrii.     Boy.  8vp.  clutb,  with  Eogmviiigi,  7/.  SJ, 

n. 

ON  THE  NATURE  AND  TREATMENT  OF  CLUBEOOT  AND 

ANALOaOUS  DISTORTIONS  inToltiiig  the  rifllO-TARSAL  ARTICULATION. 
Wllil  EngnTiDgi  on  \^''<Kld.     8to.  olott,  ii,  6tt. 

PRACTICAL  OBSERVATIONS  ON  THE  DISEASES  OF  THE 

JOINTS    INVOLVING    ANCHYLOSIS,  t>nd  <m    ih«    THKATMENT    for    Uie 
RESTORATION  of  MOTION.    Thu4  Ediiion,  muoh  enlarged,  Sn.  doth,  4t.  6d. 


MR     BROOKE.    M.A.,    MB.,    F.R  8. 

ELEMENTS  OF  NATIHiAL  PHILOSOPHY.   B«cd  on  the  Work  of 

ihe  Uu  Dt.  Ooldiiig  Bird.  SixUi  Editiai).  With  700  Eagraringi.  F«p.  Sxo.  eloth,  12#.  6J. 


DR. 


L.    SRUNTON.    B.SC..    M.B. 

ON    I)TGIT.\L1S.     With  some  Obaervsiiona  on  the  Urine.      Fctp.  8to. 
cbih.  If-  SiL  

MR.    THOMAS     BRYANT.    FJt.O.S. 

ON   THE   DISEASES   AND    INJURIES   OF   THE   JOINTS. 

CLINICAL  AND  PATilOLOUlCAL  OBSERVATIONS.   Po«  Bw.  cloib,  7..  6<i. 

CLINICAL  SURGERY.    p»rt«i."Mvn.   6to.,  3..  ej.  mHu 


DR.    BUCKLE,    M,D.    L.R.C.P.LOHO. 

VITAL  AND  ECONOMICAL  STATISTICS  OF  THE  HOSPITALS, 

INFIRMARIES,  kc,  OF  ENGLAND  AND  WALES.     Roynl  8vo.  5fc 
OR,  JOHN  Charles  sucknill.  f.rs,  a^  dr.  oaniel  h.  tuke. 

A    MANUAL   OF    PSYCHOLOGICAL    MEDICINE:    contdaing 

the  Uiitorr.  No*a1o|FT.  Deicripiien,  Staluiini  Diagnoiu,  Pstlialogy,  and  TroUncclof 
liiMiutj.    Second  Edi lion.    en>.  cloth.  I<S(. 


DR.    aUDD.    F.R.3. 

ON  DISEASES  OF  THE  LITER. 

Illustrated  Tith  Coloured  Plate*  and  Engrarinjt*  on  Wood.    Third  Edition,    8?d.  cloth,  !£«. 

ON    THE   ORGANIC    DISEASES  AND   FUNCTIONAL   Dis- 
orders OF  THE  3T0MACIL    Sro. cloth,  &i. 


I 


MRS9SS.   CHTTRCHILL   4   SONS    P0BLI CATION 8. 


K- 


MR.    OALLENOER.    F.R.Ca. 

FEMORAL    RUPTURE:   Anatoroy of  eli«  Pam concerned.    With  P! met. 
OR.    JOHN    M.    OAMPLIN,    P.L.6. 

ON    DIABETES,    A.\D    ITS    SUCCESSFUL    TRTlATSfENT. 

Tliicd  EdiliiMi,  )iy  Dr.  Glover.     Fcap.  Svo.  clnlb,  Si.  6<J. 


MR.    ROBERT    B.    OARTCR.    M.R.O.S. 

OK  THE    INFLUENCE  OF   EDUCATION    AND    TRAINING 

IK  PREVENTING  DISEASES  OF  THE  NERVOUS  SYSTEM.    Fcap.  8-fo,  6<. 

THE  PATUOLOGY  AJJD  TREATMENT  OF  HYSTERIA.    P«t 

a»o.  dot!^  U  GJ.  

OR.    CARPENTER.    P.R.S. 

PRINCIPLES  OF  HUMAN  PlivSIULOGY.    \vi<hne»riy300lii«i^ 

tmltnna  nn  t?trel  and  Wood.     .Sei'cnth  Kililian.     EdiLMi  ty  Mr.  HxnmT   POVIIL      Btn. 
clutli,  -JB..  tu 

A    MANUAL   OF   PHYSIOLOGY.      WitL  252   Iliasirationa  OD   Steel 
and  Wood.    Fourth  Edition.     Fcap.  Rro.  cloib,  13*.  td, 

til. 

THE    MICROSCOPE    AND    ITS    REVELATIONS.     Witb  mon 

than  400  Engiuving)  on  S»tl  and  Wood,     Fourih  Kditu-ti.     Fcnp.  Bio.  cioUi,  1^.  M. 


i 


MR.    JOSEPH    PEEL    OATLOW,    M-R.C.3. 

ON  THE  PRINCIPLES  OF  jESTHEXIC  MEDICINE;  or  Uw 

Natural  Um  o1  H«nMtioii  and  Otmrt  in  tho  AfainUmftEice  or  Health  and  the  Tn«m«ftt 
of  Oi>cajc.     Bvo.  dutk,  9i. 

OR.   CHAMBERS. 

LECTURES.  CHIEFLY  CLINICAL  Foanh  EdWon.  8vo.  doth,  i4*. 
THE   INDIGESTIONS  OR  DISEASKS  OF  THE  DIGESTIYE 

ORGANS    FU.VCTIONALLIC   TUE,\TED.      Second  Edition.    B-n.eloA.lOt.Sd. 

SOME  OF  THE  EFFECTS  OF  THE  CLIMATE  OF  HALT. 

Crown  8to.  cloih,  «#.  «J.  

OR.    CHANCE,    MB. 

VIRCHOWS  CELLULAR    PATHOLOGY,   AS    BASED  UPON 

FltVSl(»,n(JK:AL  ANI>  I'ATHOI.OGICAL  HISTOLOOT.     Wilh  144  Eurar. 
ingi  on  Wwd.    a«(i.  cloth,  16». 

MR.    M.     T.    CHAPMAN,     F.R-Ofl. 

THE   TREATMENT  OF  OBSTINATE   ULCERS  AND  CUTA- 

NKOl.S  EllUI'TIONS  OF  THK   LKO  H-JTIiniT  CONFINEMENT.     Tkird 
Edition.     Fort  8to.  clatli,  Ai.  Cd. 

n. 
VARICOSE    VEINS  :  ttcir  Nature,  Couscqiiencfls,  and  Treatmcnl,  Pallia. 
lift  and  Cii«ii«*.    Second  Edition.    Fo»i  flvo.  (Wih,  3*.  Sd. 
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MR.    PYE    HENRY   CHAVASSE.   P.R-C.a. 

ADVICE    TO    A    MOTHER    0>'    THE    JLVNAGEMENT   OF 

UKli  CIULDKCN.    Nimh  Edition,     foolta^  i^«..  2t.  U. 

IT. 

COUNSEL    TO    A    ^lOTIlKU:  beingaContmimtioBandlheCoiDpleUon 
of  "  AdTicc  to  a  Mother  *     Fap.  8»o.  2i.  GJ. 

ADVICE  TO  A  WITE  ON   THE   MANAGEMENT  OF  HER 

OWN  HEALTH.     Willi  tu  Introductory  ChttpWr,  etpwaally  ftdilreued  to  ft  Young 
MR.    LE    QROS    OLARK.    P.R.Ca. 

LECrrRES  ON  THE  PRINCIPLES  OF  SURGICAL   DIAG- 

NOSIS  :  ESPECIALLY  IN  ilELATIUN  TO  SHOCK  AND  VISCERAL 
LESIONS.     DeliTBped  nt  ibe  Hoy«l  Ccllc|fc  frf  Surjporu.     B»o.  doih,  10..  M. 

OUTLINES    (fP  SITROERY  ;  bcinR  an  Kpitomo  of  the  Lecluna  on  ihs 
Principla  «i]d  ihe  Prictic*  of  Sur)[eTy  delivered  U  Si.  ThoiuM**  Ha«pit«L     Fap.  Sto. 

olotb,  it.  —''- -■ 

MR.    JOHN     OLAY.    M.R.C-S. 

KIWISCH  ON  DISEASES  OF  THE  OVARIES;  Translated, bj 

[jrrmiuirni.  frnra  tb«  1a>i  Grniinn  EdilJon  o(  )>ii  Clinical  I.rrtiirp*  on  the  Sgnxitti  Pulho- 
liigj  and  Trenlment  of  the  Di««n*i>*  of  Women.  Witb  Not««,  and  ua  Appendix  on  tlia 
Oi'tratlon  of  OvaHoUimy,     Royal  12nno.  cIoiK  I S.. 

DR.    COCKLE,     M.O. 

(>N  INTRA-THORACIC  CANCER.    8vo.6i.6rf. 


MH.    COU.I8.    M.e.DUB,    PR.C^.I. 

TEE   DIAGNOSIS   AND  TRK.-VTMENT    OF   CiNCER   AND 

THE  TUMOURS  ANA  LOGO  I'STOIT.    With  wkuwd  Plite*.    8to.  doih.  14i. 

MR,    COOLEV. 

COMl-REHEWsnt   SCrPLEMTNT   TO   THE   PttARMACOPCEUS. 

THE    HYCLOP.EDIA     OF    PRACTICAL    RECEIPTS,    PRO- 

CKSSES.  AND  COLLATKItAL  INFOUMATtUN  IN  THK  ARTS,  MANH- 
F.^CTCRES.  PROFESSIONS.  AXD  TRADKS.  INCLIJIUNG  MEDICINE. 
PHARMACY,  AND  OOMKSTIC  KCONO.M  Y ;  dwiarcd  *•  »  Ocnrrol  n-w.k  nf 
RrfptcncF  fur  the  Mjniufiu^turrr,  TradMmiui,  Amateur,  wid  Hcodt  of  Familis*.  Fonrdi 
and  gnilly  mUrged  Edition,  Svo.  cloth,  29«. 
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MR.    W.    WHITE    COOPER. 

ON   WOUNDS  AND   INJURII-Js  OF  THE  EYE. 

17  Cdlound  Figureiuid  41  Wonidcuti.    8to.  cloth.  1 2(. 

ON    NEAR    SIGHT.    AGED  "siGHT.    IMPAIRED    VISION. 

AND  THE   MEANS   OF   A-SSISTINO  SIOllT.     With  31  lliiutniioni  on  Wood. 
Sccuud  Edition.    Fcaji.  8»o,  cloih,  7t.  tlJ. 

SIR    ASTLCY    COOPER,    BART,,    F.R.8. 

THE  STRUCTURE  AND   DISEASES   OF   THE  TESTIS. 

\Viib  24  Plate..    Second  Edition.     Rojol  4to.,  20». 
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A  DICTIONARY  OF  PRACTICAL  SURGERY  AND  ENCTCLO- 

P;E1)IA   OF    SURQICAL   SCIENCE.     New  Ediiidn,  linjujiht  down  to  lie  pfW«l 
tbn*.     By  SuiCBt.  A.  L&XB,  P.^CS..  u(iil«<l  by  v&noiu  eminent  SntigvaBi.     VvL  L, 


MR.    HOLMES    OOOTE,    FJR.C^. 

A    REPORT   ON   SOME   IMPORTANT    POINTS    IN 

TREATMENT  OF  SYPHILIS.    8?o.ctotK6«. 
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OR.    COTTON.    M.D.    F.R.C.P. 

PHTHISIS  AND  THE  STETHOSCOPli;  oR.  THE  PHYSICAL 

SIUNS  OF  CONSUMPTION.     FourUi  Kdiiion.     Fooltotp  Sra.  dodi,  3^  Ol 


MR.    COULSON. 

ON  DISEASES  OF  THE  BLADDER  AND  PROSTATE  GLAND. 

IS'eW  Rditlcn,  nriicd.     In  /YaporaAln. 


MR.    WALTER     COULSON,    F.R.O.S. 

,    A   TREATISE  ON    SYPHILISi    8to.  cioih.  lo*. 

STONE  IN  THF    BLADDER:    Iw  Prevention,  Earl7   6ymplomm  «ul 

Tnatiunt  hj  Uttovity,    Svo.  doth,  &. 

MR.    OURUNO.    F.R.8. 

OBSERVATIONS   ON   DISEASES   OF   THE   RECTIM.     'iianl 

EditiuQ.    3io.  cloth,  «i.  6d.  j, 

A  PRACTICAL  TREATISE  ON '  DISEASES  OF  THE  TESTIS, 

SPERMATIC  CORD,  AMU  fSCKOTUM.     Tliird  Editiui,  with  Engnvioga.     8td. 

cblJi,  Ifii.  — — . 

DR.    V^rLLIAM    DALE,     M  D.LONO. 

A  COMPENDIA  OF  PRACTICAL  UEDICLNE  AND  MORBID 

ANATOMY.    Will)  PUun,  l:>ma.  cloth,  7*. 


DR      DALRYMPLC.    M.RCP..    F.R.O.B. 

THE  CLIMATE  OF  EGYPT:  METEOROLOGICAL  AND  MEOI- 

CALOOSE11VAT10N$,  withPructiciU.HuiufurliK'nLidTnTelWra.  PoM8ra.d»lh,4<k 


MR.    JOHN     DALRVMPLE,    F.R.9,.    F.B.C^. 

PATHOLOGY  OF  THE  HUMAN  EYE.   compiew  in  NiM  FMcteuii: 

imp«ri«l  4ta.,  20*.  tach;  hail-hoaad  ihdioccq,  gilt  topi,  9/,  lAi. 


^^  OR.    HERBERT    DAVIE8. 

ON  THE  PHYSICAL  DIAGNOSIS  OF   DISEASES  OF  THE 

LUNOU  AND  HEART.    Second  Edit i»ii.     Puit  aro.clolb,  6^. 
DR.     O  A  V  E  V. 

THE  GANGLIONIC  NERVOUS ''SYSTEM:   its  Stmctore.  Functions, 
kntl  DuMMt.    flvo.  eloih,  9i,  ji.  . 
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GLINIGAL    HISTORIES ;  with  Commeals.     8to.  dotb,  7t.  u. 

MR.       DIXON. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISEASES  OF 

THE  EYE.    Third  Edition.     Post  8vq.  doib,  9<. 


OR.      DOBELL. 

DEMONSTRATIONS  OF  DISEASES  IN  THE  CHEST,  AND 

THEIR  PHYSICAL  DI.\ONOSIS.    With  Colouwd  Pkic».    8v<..  doth,  JS*.  6J. 

LECTURES  ON  HIE  GERMS  AND  TKSTIGES  OF  DISEASE, 

aadoQ  ihc  PreT<^t]ouorihe  luvouvnand  Fiutliiy  of  Dimais  bv  PeHi>dic*I  ExamiiialiDa*. 
8ro.  clAib.  6*.  tU.  „,, 

ON  TUBERCULOSIS :  ITS  NATURE,  CAtSE,  AND  TREAT- 

MGNT(  with  Not«a  od  Pancmiic  Jnicn    S«coDd  Editian.    Ctdwu  Svo.  cioth,  St.  Si. 

LECTURES  ON  WINTER  COUGH  (CATARRH.  BRONCDITIS. 

EMPHYSEMA,    .<STIIMA);    witli  nn  Appendix  on   Kniia  PHnciplu  of  Diet  tn 
OiMSM.     Pmi  dvo.  doth,  ht.  6</. 

LECTURES  ON  THE  TRUE  FIRST  STAGE  OF  CONSUMP- 

T!ON.    Crown  8m  doth,  3..  Uii. 

DR.    TOOaOOD     DOWNING. 

NEURALGIA:    iw    varioua    Forma,    Pathology,  and   Treatment.      The 
jAOUNUtin  Pnin  Emat  ron  in&O.    Sto.  ctoih,  lUd.  Ci. 

DR.    DRUITT,     F.H.C.9. 

THE   SURGEON'S    VADE-MECUJI;    Tilth  uomeroas    EugraTings  on     ;, 

tt'oad.    NisUi  Edition.    FnUoip  Cvo,  doih.  12«.6<i. 


hl\n.  ERNEST  EDWARDS.  BA. 

PHOTOGRAPHS  OF   EMINENT    MEDICAL  MEN,  with  brief 

Amlytiul  NoticM  of  tlteir  Work*.     Vuli.  I.  and  I].  {21  Portrmili),  4ta  dolb,  34j.  Mch. 
DR.   ELAM,   M.O. 

MEDICIN"E,  DISEASE,  AND  DEATH  :  Mng  m  Enqdry  iDto  the 

Pngreu  o/  Medidoc  u  ■  Pncciui]  An.    S<o.  doth,  3«.  6tf. 
DR.   EDWARD    ELLIS.    M.O. 

A  PRACTICAL  MANUAL  OF  THE     ISEASES  OF  CHILDREN. 

With  A  t'onuuliu;.    Cnwu  6>a.  dutti,  6). 


SIR    JAMES     EYRE.    M.D. 

THE    STOMACH   AND   ITS    DIFFICULTIES,     suth  Edition, 

bv  Mi.  Bi.^LB.    Fcnp.  6vo.,  2t.  6ii.  ^ 

PRACTICAL    REMARKS    ON    SOME    EXHAUSTING    DIS-    ,. 

EASES.    SMond  Edition.    Pixt  Sro.dvth,  4>.6(f. 


)f  DR.    FAYRER.    M.D.,    f.RCS..   OAI.  ^ 

\    CLINICAL  SURGERY   IN  INDU.   with  Engmring,.  8vo.cloth,165.    5 
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on.    FENWtCK. 

THE  JlORBIl)    STATES  OF 'tHE   STffflArH    A>T)    DTIO- 

DENUM.   ANLt  THKIK    RELATIONS    TO  THE    DISEASES    OF    OTBKR 
0IU;AN&     With  IQ  PIotM.     8to.  cloth,  12(. 

TEE  STUDENT'S  GUIDE  To"mEI)ICAL  DUGNOSIS.    wa 

41  EngraTinjit.     Fck^i.  Sin.  cloth,  5i.  GJ. 

SIR   WILLIAM   FEROUSSON,   BART.   F.R.8. 

A   SYSTEM  OF   PRACTICAI>' SURGERY;  wiUi  aumcroas  uiu.- 

tntions on  Wood.     Pounh  Editimi.     Fcup.  eva.ulolh.  l^i.fitL 

LECTURES    ON    THE    PROGRESS    OF    ANATOMY    AM) 

SURGERY  DURING  THE  PRESENT  CflNTURY.  With  nmiMWu  En«»riBg». 
8»o.  cloth,  10».6J.  -™ 

81R   JOHN    FIFE,    F.RCA     AND    MR.    URQUHART. 

MANTJAI.  OF  THE  TlTlKlSn  BATH.     n«t .  Mode  of  Cnn  «i«i 

«  Scarce  of  Strrngth  f'>r  Men  ami  Aiumali.     Wilb  Rn^ra«-itigf.     Poti  Bn.  dMh,  A*. 
MR.   FLOWER.   F.RS-,    F-ft.&S. 

DIAGR.OIS  OF  THE   NERVES  OF   THE    HmiAN   BOPT. 

cxhiLiiioK  iheit  OrijpD,  Din(it>n»,  tmi  Cuitnexiont,  witli  ibtfr  Duuibuiion  19  ib«  tahou 
Ri^j^ioiiR  of  the  CucnnNUi  SiirGic«(  and  to  &II  ih«  Matcit*.  Folio,  cMit&itua{  Sis 
Plate.,  U..  

MR.      FLUX. 

TffE  LAW  TO  REGULATE  THE  SALE  OF  POISOXS  WIIH1^ 

GREAT  BRITAIN.    Own  Bto.  clod.,  g..  M. 

MR.    FOWNE3,    PH.D.,    F  R.S, 

A    M.VNUAL    OF    CHEMISTRY;   mih  la?  Illustnitiom  oa  Wood. 

Tenth  Ekiition.     ¥aip.  Hva.  cloth,  lli. 

Edited  by  H.  Bwros  Jonis,  M.D.,  F.ILS.,  aod  Hkbbi  Watts,  B.A.,  F.R.S. 

CHEMISTRY,    AS    EXEMPLIFYLNG    THE    WKSOOM    A5D 

BE.XEriCENCE  OF  GOD.    Strand  Edition.    Fcap.  Rvo.  cloth.  4t.«if. 

INTRODUCTION  TO  QUAMTATITE  ANALYSIS.  P«.t8mdoih.2.. 

DR,    D.    J.    T.    FRANCIS. 

CHANGE  OF  CLIMATE;   c<ms«lered  m  «  Remodjr  ID  Dyspeptic  Pnl- 

Enonorv,  und  othei  Chionic  AlTrctinn*;  wiih  ud  Ac«ooQt  of  ifac  mwt  Eligible  Placet  of 
Rviidvnce  loi  Iuvnlidi,Atdifr<;icDt  Seuont  of  the  Year.     Pott  8v«.  dMb,  St.  6J. 

OR,  FULLER. 

ON    DISEASES   OF    THE  LUNGS    AND  AIR  PASSAGES. 

Semnd  Edition.    8m  clolli,  12*.  GJ. 

ON   DISEASES   OF  THE  HEART   AND  GREAT  VESSl 

8ro.  cloth.  7f.  6J.  ,]j 

ON   RHEUMATISM,   RHEUMATIC  GdUT.   AND  SCIATICA? 

Pkthology,  Symplomi,  and  Tienlnipnt,      Third  EdllivQ.     Sto.  doth,  12|.  €4. 


PROFESSOR    FHEBENIUS. 

A  SYSTEM  OF   INSTRUCTION    1>'  CUEMICAL  ANALYSIS. 

Edited  by  Akthcb  VtcaiK. 

QuALiTATrvB.     Svrath  IMitton.      8to.  clolli,  9il 
QuANTnaTirs.    Fifth  Editian.       Bva.  e\vih. 

MR.      QAULOWAV- 

TUT:  FmST  step  in  chemistry.    WI*  nao»nnu  Enptring^ 
Fmrth  Edltioa.     Fcsp.  Qvo.  doih,  C*.  SJ. 

A  KEY  TO  THE  EXERCISES  CONTAINED  IN  ABOYE.    F»p. 

m. 

THE  SECOND  STEP  IN  OHEMISTRY;  or.  the  Studcafi  Qoido  lo 

tile  Utgiiec  Bnocbe*  ti  th«  ScicDW.     Wiih  £a^;n>Tuiga.     8ro.  doth,  lOi. 

IT. 


Fifth     Edition. 


A  MANTTAL  OF  QUAUT.VTIVE  ANALYSIS. 

With  CugniTiogt.     Poit  Bto.  doih,  8*.  GJ. 

V. 

CHEMICAL    TABLES.     On  Fivo  Large  Shells,  for  School  ud  Uctare     ! ', 
Bmbi.    Second  Edilira.    4*.  6dL 


MR.    J.    SAMPSON    OAMGEE. 

HISTORY  OF  A  SUCCESSnH  CASE  OF  AMPUTATION  AT 

THE  HIP-JOINT  (lh»  limb  48in.  iii  tif«iiiaf«enM.  9R  pouoiU  woghl).     ^Vilh  4 
Pbotqgnpbj.    Itoeloth,  lOfc  M.     

mh.  p.  j   oant.  FJt.cja. 

TEE  PRINTIPI.ES  OF  SUROERY:    Clinical,  Medical,  and  Op«rm. 
tiTc    With  Kn^iingit.    Urik  cloth,  ie#. 

THE  IRRITABLE   BLADDER:  iu  C-aosu  and  Caratir.  TmicDeDt. 

Second  Editi'iiii,  ciiUrgrd.     Cntrn  Bto.  cloth,  it. 

MR.     QAY,     F.R.C^, 

ON  VARICOSE  DISEASE  OF  THE  LOWER  EXTREMITIES. 

Ltmoxux  LacToata.    With  PUict.    Qvo.  oIoUi,  &#. 

SIR  DUNCAN  aiBB.   BART..   M.D. 

ON    DISEASES  OF    THE    THROAT    AND    WINDPIPE,    - 

rvfltc(«d  by  th»    I«r;ngcaca]>«.     SkodH  F.dition.    With  116  EagraTingt.      P«tf  Bte. 
elolh.  10*.  tn/.  11. 

THE    LAR\TvGOSCOPE    IN  DISEASES  OF  THE  THROAT. 

with  a  Chapior  on   Raivofoon.     Third  Ediijoa,  wilh   Engmtiag*.      Crown  Bto.. 
doih,  it. 

O.B. 


OR.    OOROON.    M-O 

ARMY  HYGIENE.    8w..  dotb.  20.. 

CHIXA,    FROM    A   MEmCAl"" POINT  OF  VIEW:  IN  ISBi) 

AND   1861)   With  a  Chkptet  en  NigiusLi  Bi  B  SBAaianura.     Uto.  cloth,  lOi.  Sf/, 
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OR.    GAIRONER. 

' '     0^   GOUl' ;   its  m»tory,  iu  Cauw^  aixi  iu  Cure.     Fonrlh  EditioD.     Po«t 
Oto.  ciMh,  tb.  &J.  

DR.    QRABHAM.    W,D,    M.RjCP. 

THE    CLIMATE    A>'D    IlESi)URCES    OF    MADEIRA,     u 

ragarding  chii-«y  On-  N'erMuiim  of  (.'oniiiciptinn  and   the   Wol&n  ol  Intalida.       Wiik 
Alap  snd  Eimniviu^    Crown  S^ro.  clulli,  &i. 


DR.    GRAVES      M.O..    F.R^. 

STUDIES    IN    PniS10LUG\'    AiND    MEDICIiX    Edited  bj 

Dr.  BtokM,     M'itb  Pcrtnitaad  &Scn]uir.     8>d.  cloLb,  Mi. 
MR.    GRIFFITHS. 

CHEMISTRY    OF    THE    FOUR    SEASONS- Spriog.   summer. 

Aulimin,  Wiotet.     IlltLttist«d  with  Rii|p«viiigi  oa  Wood.     SmdiuI  EdiUMi.      ToaUaif 
Bvo.  cloth,  7«.  erf.  

THE   SIMPLE  TREATMENT  °OF"'"mSEASE:  dedaced  from  iht 

Metbodi  of  Expectiuicy  nod  IUvuLmod.     I  Htn«.  cloth,  U, 

OR.    aUY    AND     DR.   JOHN    HARLEV. 

HOOPER'S  PHYSICIAN'S  VADE-MECUJl:  Oil.  MANUAL  OF 

THE    PniNCIi'I.KS    .^NI>  I'K.^CTICE   OF  PHYSIC.    Sewntli  Edition.     Wilfc 
Engrsring*.      FnoUcsp  iJTo.  clath,  ISj.  Sef. 


GUI'S  HOSPITAL  REPORTS.    Third  SeriM.     Voi.  XV.,  8vo.  7«.  6dL 

DR.    MABERSMON.    F.R.O.P. 

ON    DISEASES    OP    THE    .lEDOMEN.   comprising  thow  of  .be 

Ht'iniiifli   and    clh*r   PMI«   of   ih*   AliniLiitiin*    ('unnl,   CEiophagii*.   Staoaeht  Cmcwb. 
lulviunn,  and  Peritoneum.    Scconil  Kdiciun,  wilL  PlatM.     8to.  cIdiIi,  lit, 

ON   THE   INJURIOUS   EFFECTS    OF  MERCURY   IN    THE 

TREATMENT   OF   DISEASE.    Poii  8™.  cloth,  3/.  W. 
DR.    O,    RADCLYFFE    HALL. 

TORQUAY  IN   ITS  MEDICAL  ASPECT  AS   A  RESORT  TOVi 

PULMONARY   INVALIDS.     Post  Rro.  cUtli,  A.. 


OH.    MARSHALL    HALL,    F.R.8, 

PRONE   AND   POSTIHAL   RESPIRATION   IN   DROWNING 

AND    OTHF.R    FOraiS    OF    APN<E.^     OR    SUSPENDKD    UFSPIBATION. 
P(iat  Hvo,  clotb.  &t,  II. 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  IN  MEDI- 

CINE.    ArtoRk  Anfri.    Po«t  Sttn.  ctoih,  Oj>.  r«l. 


MR.    HARD\A'ICH. 

A     MANUAL    OF    PHOTOGRAPHIC     CHEMISTRY. 

Engnnn^K.     Scrcnth  Edition.     Footacap  tiro,  cloib,  7(.  6rf. 
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DR.   J.    aOVt/ER    HARRISON,   M.D^    MJLO.P. 

LETTERS   TO  A  TOUNG    PRACTITIONER  ON    THE  DIS- 
EASES OF  CHILDREN.    Fe«Ueip  8re.  clftth,  8*. 

ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OP  LEAD,  and  iu  £ilcci«  on  the  Hunua  Body.    FocJiMp  Svo.  clolb,  it.  €4. 


OR.   HART\iVia. 
I. 

ON  SEA   BATHING   AND  SEA  AIR.     Swond  Edition.     Fo«p. 

8t«.,  &.  64. 

ON  THE    PHYSICAL  EDUCATION   OF  CHILDREN.     Pep. 

8vo.,  2*.  6d. 


OR.    A.    H.    HA88AU- 

THE  URINE,   IN   HEALTH   AND   DISEASE;    being  an  Ex-    ■■ 

pluuiion  af  the  Coin|inftlinn  cf  ibe  tMn«,  and  of  iha  I*atboli>gy  uid  TVwlBMBt  of 
urinary  tnd  R«ntil  Disorder*.  Sccund  Edition.  With  79  EagnTJngi  {2S  Coionnd). 
Pott  8*0.  doth,  t'2>.  Gd. 
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MR.    ALFRED     HAVILANO.    M.R.O.S. 

CLIMATE.  ■ffDATHER.  AND   DISEASE:  being  »  skeidt  of  the 

Opinianii  of  tha  iiio*l  c«l«bnt«d  Ancient  and  Hodern  Writers  witt  [fgiid  la  th*  InflneBCC 
of  QUnau  aod  WMtbcr  in  prodnditg  DiMue.  Witk  font  cotoiued  EnanniiB,  8t». 
elath.  U.  * 

MR.    W,    MAYCOOK.   MR.C.V*. 

HORSES;   HOW  THE\*  OUGHT  TO  BE  SHOD:  being  t  plain 

and  practical  Tnatiw  or  th*  Principle*  and  Practice  of  ibc  F&rriei'i  An,  ^Vith 
H  PliVK*.     Cloth,  7*.  M.  

DR.      MEAOLANO.    M.D,    F.R.O.P. 

ON    THE    ACTION   OF    MEDICINES    IN    THE    SYSTBI. 

Fourth  Edilion.    Sto.  cloth,  lit. 

It. 

A  MI'IDICAL  HANDBOOK;  eomprebcnding soch  lafonnAtion  on  Medical 
and  Saaitu7  SubJMU  a*  b  deiiiabl*  ia  Educated  Peraowu  Swond  TboouLDd.  Poolacap 
Sto.  clnli,  ii. 

DR.     HEALB. 

A  TREATISE    ON    THE  PHYSIOLOGICAL   ANATOMY  OF    1 

THE    I.fNGS.     With  EBgniTinji*.    B.o.  cloth.  At. 

A  TREATISE  ON  VITAL  CAUSES.   8to.  doih,  9.. 


I 


MESSRS.    CHURCHILL  «  SONS    PCBUCATI0N8. 
-♦« H 


MR.   CHRISTOPHER    HEATH.   P.R.C.S. 
I. 
PRACTICAL    ANATOMY:   a  Manoal  of  Dissections,     With  nameroM 
EngniTinft.     Second  Edilian.     Feap  6vo.  clulli,  ISi.  M. 

A  MANUAL  OF  MINdU  St!m"i-IIY  AND  BANDAGING.  FOR 

TIfK    t:SE    or    llOt'SK-SUROEONP.    UltESSIiRS.    AND    JIINUJR     PIUC- 
TlTIONEnS.     With  llknraiioni-     Third  I'diiioo.     Fca{>.  0 to.  cloth,  fi*. 

INJURIKS    ANT)    DiSEASKS   OF    THE   JAWS.     Jacwomw 

Fanu  Eaaxr.    With  Engntings.    Syci.  doih,  12*. 


rvlR.    HIOaiNBOTTOM.    F.H2.,   F.R.C.S.E. 

A  PRACTICAL  F.SSAY  ON  TDK  USE  OF  THE  NITRATE  OF 

SlI-VKR  IN    TUB  THKATMKNT  OF   INFLAMMATION.  WOUNDS,  AND 
U  LCEHS.    Third  tditifon,  8vp.  cloth,  C 


THE  HARMONIES  OF  PKYslcAL  SCIENCE  IN  RELATION 

TO  THE  HIGHER  SENTlMr^NTS:  with  OWmtioni  <ui  MeJical  Sludica,  and  on 
th*  Monl  4itd  Sci*nlilic  lUUiioni  or  M«<Iii<til  l.ifr.    Pou  tvo.  datb,  4t. 


MR.    J.    A.    HINOEaTOM.    MJR.C.9. 

TOPICS  OF  TnE  DAY.  MEDICAL.  SOCIAI,.  AND  SClENTIFia 

Crawn  Bn.  doib,  7r.  Sd. 

OR.  Hooaea. 
THE  NATURE.  PATFIOU)(iY,  AND  TREATMENT  OF  PCER- 

I'KRAL   CONVULSIONS.    Clown  Bro. dotb,  St. 


OR,     DEOtMUa     H00080N. 

THE  PROSTATE   GLAND.   AND  ITS   ENLARGEMENT    L\ 

OLD  AGE.     Witli  12  I'lftte*.     Ito;nt  Dvo.dnlh,  Gi. 


MR.    JABEZ     HOOQ. 

A    MANUAL    OF    OPETnALMoSCOPIC   SURGFllY ;   being. 

Practital  Trratite  nc  the  Utc  of  Ihr  O[ibthnlinaK0f«  lit  UiMucvof  ibe  Eye.     Ttn^ 
Rdltion.     With  CDlonred  I'Uic*.     Svo.  rioth,  1U<.  6U. 


MR.   LUTHER    HOLDEN,    PR.C.S. 

t. 

HUMAN     OSTEOLOGY:    wiili  Pkiea,  showing  the  AttwiimcDls  of  die 
UimJm,     Foncth  Edilion.    8va.  cloth,  tSt. 

A  MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

Witii  Engravington  W'otd.    Ihird  Kiilun.    Bin.  tleth,  ]6i. 


MESSaS.   ClICRCIIIM.  &    SOXS    PDBLtCATION 


>^^    "f 


SIR     CHARLES     MOOD,    M.D. 

SUGGESTIONS  FOR  THE  FUTUItE  PllOVrSTON  OF  CRIiri- 

NAL  LITNATICS.      8»o.  cldli,  5..  SJ. 


OH.    P.    MOOD. 

THE    SUCCESSFUL    TREATMI-aNT    OF    SCARLET   FEViS; 

alio,   OnSEUVATIONS   ON    TUB    PATHOLOGY   AND  TllEATMENT   OF 
CROWING   INSPIRATIONS  OF    INFANTS.     Pwl  Brn.  doth.  5.. 


MR.  JOHN     HOR3LEV. 

A  CATECUISM  OF  CHEMICAL  I'lIILOSOPITY;  being  a  F«n,i]i«r 

Expoiiliac  o{  the  Pciuciplti  of  Clitrniialry  anil   Ph^tici.     With   Bn)tr:»ifif;i  aa  Wood. 
Dnigneil  fer  the  Vtr  at  Scliool*  nnd  Prir>t«  Ti«cb>en.     Pon  8vo.  doib,  6*.  Hd, 


OR.    JAMES     A.    HORTON.    M.D. 

PHYSICAL  ATO)  MEDICAL  CLIMATE  A^T)  METEOROLOfiy 

OF  THE   WEST    COAST    OF   AFRICA.     8to.  dwb,  10#. 
MR.    LUKE    HOWARD.    F.R.S. 

F^SAY  ON  THE  MODIFICATIONS  OF  CLOUDS.     Third  Edition. 

bj  W.  [),  ami   B.  Horakd.      With  6  Lithngnphic  PI»lu,{rtm  Pictiii«*  by  Kcnjon. 
4u>.  eloth,  10».  CJ.  

OR.    MAMILTON     HOWE,    M.D, 

A  THEORETICAL  INQUIRY  INTO  THE  PHYSICAL  CAUSE 

OP    EPIDEMIC   DISFASKS.    AccompMi.d  with  T^bW     8y(^  cloth,  7i. 


OR.    HUFELAND, 

THE     ART     OF     PROLONGING     ]<IFE.     Second   Edition.      Edited 
by  EiASUUS  M'iu»«,  F.K.S.    FwjUcbij  8to.,  2».  firf. 


IVTR.    W.    CURTIS     HUQMAN,    PACa. 

ON     HIP-JOINT     DISEASE;    wiih  reference  Mpecially  to  Treatmenl 

hy  Mrilmnital  Mwm  fnr  li)r  Btlirf  of  Conlractton  «inl  Defnntiiti'  of  (be  Afl«ct<(l  Limb. 
With  i'kiei.     itc-iuui-,  ealnrgrJ.    Hio.  cloib,  St.  Cd. 


MR.    HULKE,    F.RC.a. 

A     PRACTICAL     TREATISE     ON     THE     USE    OF    THE 

OPIITUALMOSCOrE.     tldng  lh«  Juktnnitui  Pme  Eimt  for   1839.    Ro«aI  Btcl 
*loih,  a*.  

OR.    HENRY    HI/NT. 

ON  HEARTBURN  AND   INDIGESTION.     8ro.  cloth,  5*. 


I 


I 


MR.    Q.    V.    HUNTER,    IV1.R.&3.  7 

BODY     AND     MIND  ;    the  N«r.-ou*  Syeum  ud  i(«  DwaDgemenis,    ^ 
Fnp.  Bvo.  cloth,  3*.  U.      *  ^ 


F 


MH.    JONATHAN     HUTCHINSON,    FA.OA. 

A  CLINICAL  MEMiUR  ON  CERTAIN  DISEASES   OF  THE 

EYE  AND  EAR.  CONSEQUENT  ON  INHERITED  SYPHILIS;  wiik  u 
ap}t«nd«d  ClupEPf  of  CommcntarlM  on  Uie  Tmuniiisaa  of  gyplulu  fnm  PftTMl  U 
Otltprin^,  and  it*  iiiorcrcti)i>lcCoiL*e<iunicr*.     Wiib  PluMuid  Woodcnta,  Sto.  elMb,9fc 


PROF.   HUXLEY.    LL.O,    PA.S. 

INTRODUCTION  TO  TUF.  CLASSIFICATION  OF  AKIMALS. 

With  Engnring*.     Sro.  cloth,  <r«. 


DR.    INMAN,   MJRJO.P. 


ON  3IYALGIA:  ITS  NATURE.  CAUSES,  AND  TREAT>rENf ; 

bciuf  s  TreattM  oo  Paiiiifal  kdA  other  Afieclloiu  of  iht  MutcuUr  Sjihta.    dsovad 
Editum.    Btd.  doth,  9$. 

FOUNDATION   FOR   A   NEW   THEORY   AND   PRACTICE 

OP    MBUICINK.     Second  Edition.    C'rawit  Sm.  cloLh,  I0«. 


DR.    JAGO.    M.D-OXON.    A.S.OANTAa, 

ENTOPTICS,    WITH    ITS   USES    IN    PHYSIOLOGY    A^^D 

HSDICINB.     With  34  Engnvivg*.     Crowa  Sto.  cLoUi,  A*. 


DR.    PR039ER    JAMES,    M.O. 

SORE-THROAT:    ITS  NATIKE,  VARIETIES.  AND   TREAT- 

M£NT;  including  lie  Utc  of  [h«  LARYNGOSCOPE  &i  ui  Aid  to  I>iap)D«ik   S«eoiid 
Bditioa,  wilh  BumtToui  Eagrarin^     Putt  Sm.  cloUi,  .V*. 


OR.    JENOKEN,    M.D,    MJR.C.P. 

THE    CHOLERA :     ITS    CRItilN,    IDIOSYNCRACY,    AND 

TIIEATMENT.     Fcap.  Sta.  Ooth,  2*.  6d. 


DR.    HANDFIELO    JONES,    M.B,    F.R.O.P. 

CLINICAL   OBSERVATIONS   ON    FUNCTIONAL    NERVOUS 

01SURUEHS.     l'<M  Bvo.  doih,  lOi.  6J. 


DR.    H.    BENOE    JONES.    MO..    P.R.S. 

LECTURES    ON    SOME    OF    THE    APPLICATIONS     OF 

CHEMISTllY     AND     MECJLANICS     TO     PATHOLOGY     AND     THBKA- 
PEUTICS.     Sto.  cloth,  12*. 

CROONIAN  LECTURES  ON  MATTER  AND  FORCE    Fcap.  era 

cloth,  6*. 


DR.   HANOFIELD    JONES,    F.R.8,   &    OR.    EDWARD    H.    SIEVEKINO. 

A  MANUAL  OF  PATIIOLUGICAL  ANATOMY.    iiiu.txa.ed  with 

nuarroiu  E&gnLviagi  fin  'Wcxti.    Ywi\B»;f  %ia.^t,(i\.\v,  l'2i.  Sd. 


i 


-■»i^ 
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OR.    JAMES    JONES.    MO,    M.R.O.P. 

ON  THE  USE  OF  PEKCHUHUDE  OF   IRON  AND  OTHER 

CIIAI.YIIEATE  SALTS  IN  THE  TREAT.VBNT  Of  CONSUMfHON.  Crown 
B«i».dotli,3».W.  ^^^    ^    ^      ^^ 

MR.    WHARTON    JONES,   F.R.S- 

A    MANC.VL  OF   THE  PRINCIPLES  AND   PBACTICE  OF 

OI'ltTllALMIC  MKniC[NK  AND  SHiUJKHy;  with  Nia*  Colowed  PUw  wid 
173  \\'iiiA  Enumviu([«.  Tliird  Edition,  lIion>u|[hly  nnMil.    FooUcnp  Kro.  clolb,  13«.S<f. 

THE  WrSnOM  AND  BENEfIcENCE  OF  THE  AIMIGIITY, 

AS  DISPLAYED  IN  THE  SENSE  OF  VISION.    Aetonian  Prise  Evay.    With 
lUiutnLioni  on  St«tl  and  Wood.    F(iol«c«p  8v«.  cloth,  44. 5d, 

tir. 

DEFECTS  OF  SIGHT  AND  HEARING:  their  N.tu«.Ctu«»,Pw. 

Tmtion,  and  GffumJI  MuLS^mfRt  BMOiid  Edition,  witt  EngiBiriojia.  Fcap.  Rio.  2i.  (U. 

A  CATFXHISM  OF  THE  MEDICINE  AND   StIRGFRT  OF 

TUB  EVE  AND  EAH.   Poi ibo Cimical  Um  of  [lo*|.iial  Siii4mu.  Fc«p.  6*0. 3h  W. 

A  CATECinSM  OF  THE  PHYSIOLOGY  AND  tHII.OSfJPHY 

OF  BODY,  SENSE,  AND  MIND,     tor  Uw  Id  ScbodU  and  CoUccw.    Fcap.  in., 
Ik  Sd.  

DR.    LAENNEO. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION.    T«ia. 


OR.    UANE,    M.A. 

irTDROPATHI;   OR.  HYGIENIC  MEDICINE,    ab  Expimatoty 

Em>/.    ifcc<>n<l  Eililiuu.     Poit  6ti}.  clAlh,  A«. 


SIR     WM.    t-AWRCNOE,    BART.    PJ1.S. 

LECTURES  ON  SURGERY,     sro.  ciotb,  16«. 

A  TREATISE  ON   RUPTURES^     The  Fifth  Edhioii,  eosBidentbty 

enlarged,     Svo.  dotb,  ISi. 

OR,    LEARED,    M.R.O.P. 

IMPERFECT  DIGESTKJN:  ITS  CAUSES  AND  TREATJIENT. 

Fifili  KJition.     Fooi»<«pa»o.  cloih,  4i.  6d. 


MR.   HENRY    LEE,    P.R.O.a. 
t. 

;|     ON    SYPHILIS.    Second  EditioD.   With  Coloured  Platea,   8vo.doth,10«. 
ON  mSKASES  OF  THE  VE!NS."'lI^MORl!IIOniAL  TrMOUKS. 

AM)  OTHER  AFt-'ECTluNS  MFTIIE  KECTl'M.   Sr«oiM  Eiiiiiou.  a.u.cloth.fa. 
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MES3RS. 

CQURCHILL 

A 
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PUBLICATIONS. 
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DR.    EOW1N    LEB. 
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TEE  EFFECT  OF  CLIMATE  ON  TUBERCULOUS  DISEASE, 

with  Noticf*  of  the  chief  FoKign  PUcct  of  VVicitor  Rraort.    Snull  8v«.  clatli,  it.  ML 

THE   WATERING   PLACES    OF    ENGLAND,    CONSIDERED 

with  RafcrenEe  lo  chcir  Modical  Tiipogmphj'.    Fourib  (^itioo.    F<ap.  Bro.  cU)tb,7«.  6^ 

THE    BATHS   OF    FRANCE    Fonnh  EdiUon.     FcAp.  8«>.  dock, 

THE  BATHS  l)F  GERMANY.     Fourth  Edition.     Post  8to.  clMh,  7*. 

THE  BATHS  OF  SWITZERLAND.    i2roo.  ciotK  3..  6rf. 
HOMCEOPATHY  AND   HYDROPATHY   IMPARTIALLY  AP- 

PRECiAT£D.    foiuOi  Ediiion.    PoK  Sto.  dotb,  a*. 

OR.  ROBERT     LEE,    F.R.S. 

CONSULTATIONS  IN  MIDWIFERY.    Foobap  8ro.  doth,  4..  w; 

A    TREATISE  ON    THE    SPECULUM;    with  Three  IluaJred  Cases. 
8t».  deih,  U.  ^.  ]Q, 

CLINICAL    REPORTS  OF  OVARIAN  AND    UTERINE   UIS- 

BASES,  wiUi  Coram  CD  uric*.     FoolMAfi  8ro.  cloth,  €».  U. 

IV, 

CLINICAL   MIDWIFERY :   comprising  the  Historiea  of  545  C»aet  of 

DifltcuU,  PrctemJitunil,  and  Coinp1iciii«ii  Labuur,  nriih  Cwnmatittriet.     S«c«nd  EditiM. 
Foulicap  8va.  cloth, 5t, 

OR.    LEI9HMAN,    M.D.,    F.F.PS. 

THE  MECHANISM  OF  PARTURITION;  Ao Ksw^  HiatoricJ  «d 

CritjcftL     With  Ca^rioji.    Bvo.  cloth,  is. 


MR.    F.    HARWOOO     LEdOHER. 

THE  ELEMENTS  UF  PIIARMACY.    Svo.  doth,  7..  6a 

MR.    LISTON.    F.R.8. 

PRACTICAL  SURGERY,    Fonnh  EdiUon.   8vo.  cloth.  22.. 


MR.    H.    W,    LOSS.    L8A,    M.R.O.S.E.  _ 

ON  SOME  OF  THE  MOIiE  OliSCURE  FORMS  OF  NERVOTIS 

AFFECTlOSy,     THKlIt      I'ATHOLOOy     AND     TREATMENT.        R.  imm. 
with  lb«  Chapter  on  G(ilt-«ai«m«nir»Iy  Re  writWn.     With  Kng«ving».     8T».(J«h.fe 

DR-    LOQAN,    M,0,    M.R  C.P.LOND 

,,    ON  OBSTINATE  DISEASES  OF  THE  SKIN.  Fc«p.8TO.doth,4i.5i 

LONDON     HOSPITAL. 

i   CLINICAL  LECTURES  AND  RFP(»ItTS  BY  THE  MEDICAL 

9  AND  SURQICAI.  ST\V¥.     W lib  VlMttwi*»».    V<ai.L«IV.     8».doUi,7i.  U. 


i 


MBSSES.   CEUBCntLt  &   SONS    PUBUCATIONS. 


"f 


i 


LONDON    MeOIGAL    80CIETV     OF    OBSERVATION. 

WHAT  TU    OBSKKVK  AT  TIIK  BED-SIDE.  AND  AHER 

UKATII.     Pulilubcd  hj  Auibariiy.    Sfroonil  Kdili^Q,     FoalKAp  8««.  uloth,  li,  Sd. 
MR.    HENRY    LOV/VNOES,    M.R  C.ft. 

AN  ESSAT  ON  THE   MAI.NTENANCE  UF  HEALTE    F«tp. 

Bto.  dotb,  2$.  94.  ~> 

MR.    WCLELLAND.    F.U  S .    F.O.8. 

THE  MEDICAL  T(jP0GIUI'11Y.  OU  CLIMATE  A^D  SOILS, 

OF    BENGAL    AND    THE    N.  W.    PROVINCES.      Port  8vo. doth,  l«.6<J. 
OR     MAOLACHLAN,    M.D..    P.R.O.P.L. 

THE  DISEASES  AND  INI'IRMITIES  OE  ADVANCED  LIFE. 

BvQ.  ddth.  Ifif.  . ~- 

DR.    A.    O.    MAOLEOO,    M.R.O.P.LOND. 

ACHOLIC     DISEASES  ;    ci>iopriaiug  Jnuailiee,    Diarrhona,    DjMntorj, 


i 


DR.    OEOROE    H.    B.    MACLEOD.    P.R.C  9.&. 

OUTLINES  OF  SURGICAX  DIAGNOSIS.    8vo.  cioih,  12*.  6dL 
NOTES  ON  THE  SURGERY  OF  THE  CRIMEAN  WAR;  wUh 

SbMARKS  an  UUN-ShUT    U'UL>NU6.     Bve.  doth.  lOn  6i. 
DR.    WM.    MACLEOD,    F.R.C.P.EOIN. 

TEE  THEORY  OF  THE  TREATMENT  OF  DISEASE  ADOPTED 

AT  BEN  RHYDDINO.    Fop.  Btq.  cbih.  2i.  6J. 

MH.    JOSEPH     MACLISE,    PM.O.B. 

SURGICAL  ANATOMY,  a  Scriw  of  DIswciion*.  iUos(miiDg  the  Prin- 
cipal lUgioM  uf  ihs  Hmnan  llodj.  Second  ivdilino,  folio,  clatb,  £3,  I'ii,;  halfmorvcco, 
£4.  U.  „, 

ON  DISLOCATIONS  AND  FRACTURES.    This  Work  u  Uoiform 

w!tli*'Surginl  AnatftDiyi**fdie,dDtb,.t''i.  ID*.;  haU-montm,  £2. 17*. 
MR.    MACNAMARA. 

A    MANUAL  OF    THE    DISEASES    OF    THE    EYE.     wuh 

Cftloorcd  Phia.    Fop.  Bra,  clotb,  12*.  Cd. 

A  TREATISE  UN   ASIATIC  CHOLERA:  witbiUp».  8vo.cioth, 

ISi.  

OR-    MoNICOLL.    M.R.C,P. 

A  lUND-ROOK  FOR  SOUTHI'ORT,  MEDICAL  &  GENERAL; 

wilb  L'apmui  Noiieei  ot  llir  Nutunl  lliatnrj-  ul  (he  I'UU-kC  6e0«nd  i-^ilioir.  Poit  Uvo. 
dalb,  an.  ild.  ^— 

DR.     MARCET.    F^RM. 

ON  CHRONIC  ALCOHOLIC  INTOXICATION:  wiih  an  inquiry 

IMO  THE  INFLUENCE  OF  THE  ADUSt  UF  ALCOHOL  AS  A  PRE- 
1IISI'IJ^1^U  CAUSE  OF  DlSEAbi^.  Second  Editicn.  much  viikrgca.  KouUcup 
flro.  doib,4>.  UJ.  y 


i 


MESSRS.   CUDRCUILL  A   80K8    POBUCATIONS. 
*•« f* 


DR.    J.    MACPHERSON,    MJ). 

CHOLKRA  IN  ITS  HOME ;  irith  a  Sketch  of  the  Psihology  aad  Trtit- 
meat  of  \h»  DiicMO.    Cnwn  Sru.  cloth,  -V 


DR.    MARKHAM. 

DISEASES  OF  THE  HEART  T  THEIR  PATHOLOGY,  DIAG- 
NOSIS, and  treatment.   3«coBd  Bdliioo.    pMt  8*0.  doth,  fit. 

SKODA  ON  AUSCDLTATIOn"'aND   PERCUSSION.    Post  8t«. 
BLEEDING    AND    CILiNGE    IN    TYPE    OF    DISEASES. 

Guktoniaa  Irfcturua  for  1804.     Crowu  8r*.  2*.  Sd. 


on.    ALEXANDER     MARSDEN,    M.a.   f.n.C3. 

A  NEW  AND  SUCC'ESSITL  MODE  OF  TREATING  CERTAIN 

FORMS  OF  CANCKK:  ic  which  it  ^ttAxtd  •  Prncticnl  And  Sj^irmaiic  DeMriptiM 
or  r11  the  Vuielis*  of  ihi»  I)iM«>c.     Wiih  Cokuxed  ?lalca.     Hvo,  cloih,  6i.  M, 


SIR    RANALD    MARTIN,    K.CB-.    F.R.9. 

INFLUENCE   OF    TROPICAL   CLIMATES    IN    PRODUCING 

THE  ACUTE  ENllEMIC  DISEASES  OF  ECHOPEANS;  iiwi.idiDg  PncuoU 
ObMiniitiiin*  on  thirir  Chinnic  Scqiicln  unilrr  ihc  leduencet  oEth«  Cllnuia  of  Eukm. 
Second  Edition,  much  onlnrj^cd.     Uia.  tlotb,  20i. 


DR.    P.    MARTVN,    M A  LONO. 

nOOPING-COUGH;    ITS   PATHOLOGT    AND   TRFjiTMENT. 

With  EnmviBj;*.    Sva.  clalli,  2t.  SJ. 


MR.    O.    F. 

OPERATIVE  SURGERY. 


MAUNDER.    FRoa. 


With  158  Engravings.     Post  Sto.  €«. 


DR. 


MAVNE,    MA,    t.l^D. 

AN   EXPOSITORY  LEXICON 'oF   THE   TERMS.  ANCIENT 

AND  MODERN,  IN  MEDICAL  AND  flENEBAL  SCIENCE.  STCLcloib,^.  IDw. 

tL 

A  MEDICAL  VOCABULARY  ;  or,  lui  Explanation  of  ftll  Namw, 
Sjn^nyiDM,  Termm,  nnd  Phrni^a  u>«<l  in  Mc-dtclne  and  ili«  rdntirt  Imndici  at  Medical 
Sdenee.    Third  Editian.    Fcap.  Sto.  cloih,  Tij,  tii. 


I 


OR.    MERVON.    M.D.,    F.fl-O.P. 

PATHOLOGICAL  AND  PRACTICAL  RESEARCHES  ON  THE 

VARIOUS  FORMS  OF  PARALYSIS^     Bro.  dolh,  G.. 


^ 


DR.    ^^'.    J.     MOORE,    M.D. 

HEALTH    IN   THF   TUOPICS;\r,  Sanitary  Art  applied  to  Etiropews  '^ 

in  India.     Ova.  cUth.  !>f.  it.  ^ 

A  MANUAL  Ok^  THE  mSUSlS  OF  INDIA,  Fcap. 8vo. cloth. 5t.  # 


ijj«'<*«-»^ 


r 


^ 


MESSRS.   CBVRCHILL  &   SONS    PUBLICATIONS. 

H — _ — -. _>, 

DR.   JAMES    MORRIS,    MOLONO. 
I. 


GERMINAL    MATTER    AND    THE    CONTACT    inEORT: 

Ail  Eiu/  on  tlic  Morhnj  I'dkoiu,    Second  Gdilion.     Crotra  Kvo.  doth,  O.  iid. 

II. 

IRRITABILITY :  Popular  and  Practical  Sketches  of  CommoD  >[orWd  Sutcs 

and  ConiliitQiiiib<ind«riiLgoa  Di«Mua;  witit  Hinu  for  MADBgcment,  AlteTiatiain,aiMl  Cars. 
Cnwu  dv«.  cbtli,  4i.  id.  ^— — .  — - 

PHOFEaSOR     MULDER,    UTRICMT. 

THE  CHEMISTRY  OF  WINP:   Kdit.d  bj.  a.  umce  Johes,  M.D., 

P.E.S.     Pcap.  fl»o,  doth,  S.,  

OR.    Vsf.     MURRAY.    M.D.,     M.R.O.P. 

EMOTIONAL   DISORDERS   OF   THE   SYMiPATHETIC    STS- 

TEM  OP   NERVES,     Cw»-u  8ro.  doU),  3*.  Grf. 


OF   THE 


DR.    MUSHET,    M.B.,    M.R.C.P. 

ON    APOPLEXY,    AND    ALLIED    AFFECTIONS 

BRAIN.     &»o,  (lolh,  7».  ■'■■■ 

MR.    NAVLER,    F.R.OS. 

ON  THE  DISEASES  OF  THE   SKIN.  With  Pi««.    8va  datfa. 

lOf.  flj.  

DR.     BIRKBECK     NEVINS. 

THE  PRESCRIBER'S  ANALYSIS  OF  THE  BRITISH  PHAR- 

KACOPEIA  of  iSBT.     SSmo.  dctb,  3»,  Hd. 

OR.  THOa.    NiOHOLSON,    MJL 

ON    YELLOW     FEVER ;  comprising  the  History  of  that  Diaeaac  as  it 
cppoand  ill  lli«  liliuid  of  AnURua.    Fcap,  8vo.  cloth,  2f.  ^d. 

DR.    NOAD,    PH.P..    F.R.$. 

THE  INDUCTION  COIL,  being  a  Popalar  Explanatioa  of  the  Electrical 

Principles  an  which  lC  U  cooMiuctod.     Third  Editiou,     With  EngTSriugi.      Pcap.  dro. 
oloii,  1».  _ __— — 

THE    HUMAN    MIND    IN"  ItS  ""RELATIONS   WITH    THE 

BRAIN  AND  NERVOUS  SYSTEM.    PotI  8v»,  doili.  O.  CJ. 
MR.    NUNNELEY.    P.R.O.S.E. 

ON  THE  ORGANS  OF  VISION:  theik  anatomy  and  phy- 

SIOI'OUY.     With  FlBt«*,  IIto.  cl«(b,  1^ 

A  TREATISE  ON  THE  NATURE,  CAUSES,  AND  TREATilENT 

OF  ERYSIPELAS.    8n).  cloth,  l»i.  Si/. 

DR.    OPPEHT,    M.O. 

HOSPITALS,    infirmaries/' AND    DISPENSARIES;    their 

CoEUtrnciion,  Intrrior  AmtngcnieiiL,  ani  Mano^tmrnt.  with  I>Mcnpti«iu  of  exiitang 
Inilitutioitf.     With  68  Enj^nngii.     RnynJ  ilvo.  elotb.  I0>.  ^. 

VISCERAL  AND  HEREDITARY  SYPHILIS.    8vo.  doth,  5j. 

MR.    LANQSTON      PARKER. 


THE  MODERN   TREATMENT   OF   SYPHILITIC  DISEASES. 

t  TrtAlmtnx  urCanililutionn,!  an 
Fourth  Edition,  B*a.  cloth,  tOi. 


r 


I 
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I 


SES.    \ 

botli  Priiunry  and  Secnndai/i  (ompriktng  lh«  TrMlmcnt  orCanililutionn,!  and  Confirmed      dE 


Svph-ili*,  {>v  B  ufp  and  lucceuful  Mctbi 


i 


A  MANUAL  OF  PRACTICAL  IIYGILXE ;  Uiteoded  espcdalir  for 

the  Mediea]  OffiwnofUie  Army.  U'idi  Pktei  and,  \Vo<>dciiU.  8nlEdilMKi,8vo.c:oUi,  tGi. 

THE  TmniE:  rrs  composition  in  health  and  disease* 

AND  UNDER  THE  ACTION  OP  REMEDIES.    «Ti>.dodi.  12». 


OR.     PARKIN,    M,0,    F.R.C3. 

TEE    ANTinOTAL    TT?EAT!^1LM    A>'T»    PRETT-NTrON    OF 

THE    £ni>EMIC    CUOLEKA.    Ttu:d  Editioti.    Sto.  doili,  ;<.  M. 

THE  CAUSATION  ANT)  PREVEVTION  OF  DISEASE:    »itb 

Iho  Lawt  rrjciiUiinn  the  Eitric-kuoa  of  MiWia  froiD  tLc  Surlace,  ted  iu  DtffuMn  in  lb* 
tURDnniiing  Mr.    8v«.  clath,  5*. 

MR     JAMES     PART,    P.R.C.S. 

THE    MEDICAL    AND    SURGICAL    POCKET   CASE    BOOK. 

fnrihe  Ilrsi*<^i'^»  of  irnpannnt  Cast*  in  PriTxito  Praclicp,  uid  to  attUt  tke  Student  if 
Iloipiul  Practice.    Second  Edition.    2t.  id. 


DR.     PATTERSON,    M,D. 

EGYPT   AND   THE    KILE   AS   A  WINTER   RESORT  FOB 

PULMONAflY    AND   OTIII-U    INV.1UDS,     Fcap.  Ow>.  dolK  8». 


OR.     PAW.    M.O,    F.R.9..    P.R£.P. 

DIABETES:  RESEARCHES  ON  ITS  NATURE  AND  TREAT- 
MENT.   Second  Ediiiuu.     Willi  EBgraTiugi.    a*o.  cJoib,  I0». 

DIGESTION  :   ITS   DISORDERS  AND  THEIR  TREATMENT. 

Second  Edition,    8to.  s\<yih,  Si.  64, 


OR.    PEACOCK.    MD.,    F.RXi.P. 

ON    MALFORMATIONS    OF    THE    HUMAN    HEART,     with 

Otiginnl  Ca»e(8iid  lUutintUuiik,     Stwni  Edition.     With  II  i'latra.     Uto.  tl«th,  lOi. 

ON  SOME  OF  THE  CAUSES  AND  EFFECTS  OF  TALTUUR 

DISKASR  OP  Til K  HEART.    Wiih  Engra^ingfc    8t*.  eloih,  5». 
OR     W.    H.    PEARSE,    M.O.EDIN, 

NOTES    ON    HEALTH     IN     CALClTfA    AND     BRITISH 

KMIGHANT    SHIPS,  including  Vtittilntivn.  Dicl,and  IKBnte.     Pup.  B*o.  3*. 
DR.    PEREIRA,    F.R.8. 

SELECTA   E  PR^SCRIPTIS.     Fineenlh  Edition.     241DO.  doth,  St. 


OR.    PICKFORO. 

HYGIENE;  or,  Health  IS  DcppuJing  uj>oii  tlie  Conditiona  of  tho  Atno- 
ephcre,  Vifoi  and  Drink*.  Motion  nnd  B«*t.  ^U-rp  and  WBl,f(iiln«,«,  ScOTlioM.  Ei«e- 
tiOBi,  tod  Ritention*,  Mmtal  Ktaaiiout,  Cl>ilhin)i,  TlNlIiinx,  &e.    Vol  I.    8v».  c]«tk,  St. 


^ 


I 
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IfSSSBfl.   CHURCHILL  A   80NS    PUSLICATIONS. 


se 


■** 


PROFESSOR     PtRRIE,    F.R.S.E. 

THE    I'lUNCIPLES   AND   I'UA<:TICK   OF   SUKGERY.    witb 

TiLimrroui  BiigniTingB  on  WduJ.     Svcond  Ediliun,     8rD.  dulh,  34>. 


PROFESSOR     PIRRIE    4^    DR,    KEITH. 

ACUPRESSURE :  an  Gxctlleiit  Method  of  arnuting  Surgical  Elaeniorrbnge 

•lid  ot' aeccLeratiiiy  iha  bsaling  of  Wuanili^     Willi  Gn^ringa.     Kto.  clalb,  5i. 
DR      PIRRIE,    M.D. 

ON    HAY    ASTILMA.    A>D    THE    AIFECTIOK    TERMED 

HAY   FEVER.     Fcap.  H*o.  eblU,  2j.  6rf. 

PR0FE38OHS     PLATTNEH     St    MUSPRATT. 

TIIK  USE  OF  THE  BU)WPIPK  IX  TUE  KXAMIXATIOX  OF 

MINEttAI.S.  OR^a.  AND  UTIIJ-K  metallic  combinations.     IlU»tnl«d 
bjr  iiutncnui  Engnviogi  on  Wuod.     Tliitd  Rdillun.     Bi'o.  rlolh,  ICU,  61/. 

MR.     HENRV    PONATER.    F.RCS..    M  B.LOND. 

ILLUSTRATION'S  OF  SOME  OF  THE  PRINCIPAL  DISEASES 

Of    Till''     MYK  :     With  an   Arrotiai  of  ibur  S/mpUitiu,   ['aihalogf  ind  TkbumiiL 
Twelve  Coloured  Plutei.     6ro.  tlotb,  20*. 

OR.   MENHV   F.  A.   PRATT.   M.D.,   M.R.O.P. 

THE  CtENEALOGY  OF  CHEATrOX.  ne.Wy  Translated  from  the 
Uiipninli-d  Hebrew  Tsxi.  of  ilie  B'lofc  nf  (3vii(^i>,*hciH'itij[  iheOeiicnl  Scientific Akwscj 
af  tbe  CoauLSgou/  of  Kmc*  tnd  ibe  Philo»ii|ihjF  of  Crcnlioii.     810.  clotli,  lit. 

ON   ECCENTRIC  AND   CENTRIC   FORCE:   a  New  Theory  of 

Projection,     With  Eogniviuj^     Bi-o.  cloth,  IOj. 

tit. 

ON    ORBITAL    MOTION:     The  0«tlmea  of 

Aitronamjr.     With  Diognuoi.    8v«.  clotb,  7».  ^4. 

ASTRONOMICAL   INVESTIGATIONS.     The  Coamicai  RrUtiou  of 

tbe  HctaluiiDii  cf  iha  Lutuu  Ap*idr*,    Occaiuc  Tide*.    With  Eagnvingt.    ftvn.  doth,  ht. 

V. 

THE  ORACLES  OF  GOD :   An  Attempt  at  a  Re-ioterpretation.     Part  I. 

Tbe  Hetcaled  Caunitt.     Sto.  cloth,  lOf. 


System   of  Phj&jcal 


TUE  PRESCRIBER'S  PIIAI{MA(X)P(EIA:  containing  »nthoMedi- 

ciiiva  ill  Ibe  Btiiiifa  PhinnAccipcein,arnuit;Fd  in  Clauei  iircerdius  to  tbeir  Ael!«n.  with 
their  Compotilion  iind  Doici.  By  a  Pnciiimg  rhj^titiiui,  FKih  EJiiijia.  32cao. 
clotb,  S*.  Gc/.i  roan  tuck  (fai  ihc  pocket),  ii.  Cd, 


OH     JOHN     ROWLiaON     PRETTV. 

AIDS    DURING    LABOUR,  incluJiugtliP  Admiiiistmlion  of  Chloroform, 
^e  MaaayBmcnt  of  PUccLta  and  Poil-poriuin  ll^uiorrbag*.     Feap.  6ve.  elotb,  it,  6d, 

MR.     P.    O-    PRICE.    FRC-S. 

AN   ESSAY  ON   EXCISION   OF    TUK    KNEE-JOINT.     ^^Tih 

Colonred  PIaIcil      Viib  M«nuuc  of  llio  Aiatlioi  nnd  Nntu  bj*  Htniy  Siuith,  F.R.C.S. 
Royal  8to.  liotli,  lij. 


ai?<ak- 
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MR.    LAKE     PRICE. 

PHOTOGRAPniC    MANIPrLATION:   a  Aluaal    treating   of  the 

Pnicti<«  of  the  An.  And  iu  i-wiou>  Apjilicstioni  to  Hainn.    VTtth  numiama  Cogrcriag*- 
SecoDd  Edition.    Crown  Bto.  daXh,  4t.  &L 


DR.    PRIESTLEY. 


LECTURES   ON   THE   DEVELOPMENT  OF  TEE 

UTERUS.    Sn.doih,l>».tit. 


GRAVH) 


MR.     R  AIN  E  V. 


ON  THE  MODE  OF  FORMATION  OF  SHEETS  OF  ANIMAI.S, 

OF    B0N8,  AND  OF   SEVERAL  OTHER    STRUCTURES,  by  «  PrecM*  ot 
Uolecniu  CmIooum,  Demmuunble  in  eetain  Aititaalh-tmateA  Pioducu.     F«ap.  Sro. 

MR.  ROBERT  RAMSAV  AND  MR-  J.    OAKLEY  COLES. 

DEFORMITIES    OF    THE    MOUTH.    CONGENITAL     AND 

ACCIDENTAL  :  Tbcir  Alcckuucal  TrMtmenL     With  lUuilralioQi.     Sto.  ^Mi,  Jb. 
OR.    P.    H.    RAM9BOTMAM. 

THE  PRTNCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI. 

CINE  AND  SL'RGERT,    IlWtratttd  with  Oco  Hundred  ud  Twenty  Plat«i  o&  Sietl 
ud  Wood;  (onning  one  thick  bandiome  votunte.    fifth  Edition.    Sn,  cloth,  33t. 


DR.     REAOE.    M,a.T,0,D..    L.R.C.S,r. 

SYPHILITIC   AFFECTIONS   OF   THE   NERVOUS   SYSTEM, 

AND  A  CASE   OF    SYMMETRICAL    MUSCULAR    ATROPHT  i  trith  otbtr 

CantribntiDn*  to  ihc  Pitliolo^  of  thfi  Spici&E  Miirrow.     Poet  8vt>.  cloth.  fi#. 


PROFESSOR     REDWOOD,     PM.O. 

A  SUPPLEMENT   TO  THE   PHARMACOP(EIA :  A  concUe  birt 

curaprchi^Ti*ivr  DitpcniAtat;,  nnd  Mftniifll  of  KhvI*  and  Fumiula,  for  the  lue  of  Pncti- 
tiooeri  in  Mcdidne  and  Plinmtacy.     Third  Edition.     Oro.  daih,  33l. 


DR.    DU    eoiS     REVIV10N0. 

ANIMAL    ELECTRICITY ;     Edited  by  H.  Bence  Jokes,  M.D.,  F3.8, 

With  Fifty  Eixffny'mg*  on  Wood.     Foolicap  8to.  clothi  6#. 


OR.    REYNOLDS.    MD.LONO.,    F.flA 


EPILEPSY:  ITS  SYMPTOMS.  TREATMENT,  AND  RELATION 

TO  OTHER    CHRONIC   CONVULSIVE   DISEASES.    «to.  clwh,  lOi. 

THE  DUGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL 

CORD,  AND  THEIR  APPENDAGES.    »w..  cloth,  8*. 


I 


OR.  a.   ^A'.    RtCMAROaON,     F.R.B. 

ON  THE  CAUSE  OF  THE  CUAGUIATION  OF  THE  BLQOJ). 

I)«iiig  iha   A»TL«y  Coorn  Phub  Eauv  Tor  1S5£.      Willi  n  Ptwtic&l  AppCDdiz. 
evo.  cloth,  I6i- 


^ 
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DR.    RITCHIE.    MD. 

ON    OVARIAN    PHYSIOLOGY    AND    PATHOLOGY.     With 

Engnricgi.    8vo.  doib,  Qr. 

on.    WILLIAM     ROBERTS,    M.D,     F.R.O.P. 

AN  ESSAY  ON  WASTING  PALSY;   M..{j  a  Sj-eicmalte  Treatise  on 
the  DiMOM  liiihc-cio  dfMribrd  M  ATItOPIIlE   MUSCULAlRE   PROORESSIVE. 

Witti  Four  PlutcB.    8to.  cloth.  B*. 


DR.    ROUTH. 

INFANT    FEEDING.   AND    ITS    INFLUENCE   ON    LIFE; 

Oi,tbe  CsoMtukd  I*remiiion  of  loTant  Martaliif,  SKond  Edition.  Fcap.  8to.  cloth,  61. 


DR.   W'    H.    ROBERTSON. 

THE  NATUKE  AND  TREATMENT  OF  GOUT.   8vo.cioth,io*.6i 
A  TREATISE  ON  DIET  ANI)"fiEGIMEN.  Fourth  Eation.  2  vol*. 

l^(.[ioit  Byo.  daxh. 

OR.    ROWE. 

NERVOUS     DISEASES.     LITER    AND    STOKACH    COM- 

PLAINTS,  LOW  Si'llUTS.  INniOESTiON.  GOUT,  ASTHMA,  AND  DIS- 
ORDERS l-HOOLCKU  DY  TROPICAL  CLIMATES.  With  Cwe*.  SiztMOth 
Edition.     Fop.  Sto.  2t.  6d.  

DR.    ROVLE,    F.R8.    AND     DR.    HEADLAND.    M.O. 

A  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 

Witt  QiUDcroiu  Engraving!  uu  WomI.      Fi/ih  Edition.     Fol}),  6vo,  clolb,  I2(.  SJ, 
DR.    RVAN,    M.D. 

INTANTICIDE:  its  law.  prevale^jce,  prevention,  and 

IllSiTORY.     Bvn.  dcith.  5..  

ar.  BARTMOLotwiewa   hospital. 
A    DESCRIPTm:    CALVLOGUE    OF    THE    ANATOMICAL 

MUSEUM.    VoL  1.  (1846),  Vol  II.  <18S1).  VoL  III.  (11*62),  8to. cloth,  it.  «ch. 


ST.  GEORGE'S  HOSPITAL  REPORTS.    Voii.i.toiv.  ivo.7>.ed. 


MR.    T.    P.    SALT,    61RMIN0HAM. 

ON   DEFORMITIES    AND   DEBILITIES   OF   THE   LOWER 

EXTRKVinii'S    AND    THE    MKCHAMCAL    TREATMENT    EMPLOYED 
IN  THE  Pfi-OMOTION  OF  THEIR  CUHE.    With  TIaus.    Sto.  doth,  I6t. 


DR.    SALTER,   FJI.S. 

ASTHMA-    Second  fiditiou.    8to.  cloth,  IOj. 


DR.    SANKEV,    M.O.LCMD. 

LECTURES  ON  MENTAL  DISEASES,    s^o.  doih.  8.. 
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DR.    eANSOM,    M,O.LON0. 

I. 

CHLOROFORM:    ITS  ACTION  AM>  ADM nriSTRATION.     A  UuA- 

book.     With  Eo^vlagi.     Crown  8v(^.  ckth,  it. 

THE  AUREST   AKD  rREm'TION    OF  CHOLERA;  beiD«  . 

Guide  ta  the  Actiieptic  TraotrnmL    F;^p.  Svo.  cloth,  i*.  U. 

A  CtmrENDIUM  OF  lX)MKsflC°lIEmOINE.  AND  COMPA- 

MON  TO  Tlfi:  MFDICINF;  CIlKgT:  intmded  u  k  Seurc<  ^f  tiuy  Rtfnnethr 
dKtfjmtn.  nnd  for  Faroiliea  miding  at    >   DikUnc«  from    Profnu^niU    Amuuimcl 

8«v<piilti  EJiciuu.     )'?n:ia.  cloth,  5f.    -. ,- — 

OR.    aCHAOHT. 

THE  KTCROSCOPE.  AND  ITS  APrLICATION  TO  TEGETABLE 

ANATOMY  AND  3'HYSIOLOOY.     EJiifd  by  Fubrhick  Cikrkv,  M.A.      fof. 
OR.   SCORESBV-JACKSON.   M.D..    F.R.8.E. 

MEDICAL    CLlMATULOtiY  ;  or,  a  Toi>gBi-ai>liiail  ttBd  Meteorologkd 

IJrK-rij.tifm  of  \hr  LiKiiJiiir»  r«'»rirlF!l  !n  iii  'VVintrr  nml  p4iinirn-r  liy  InTiiIida  of  nnin* 
cluKi  bolh  a.t  lloina  uid  Abroad.     With  nn  Iwlbennnl  CkiiL     I'otl  Hto,  clath,  12a. 

DR.    SEMPLE. 

ON    COUGIT  :    its  CflnscsVfiric'tieF,  ami  Trcjitmfnr,    With  w>nie  pmaical 

Bcaukt  on  tho  U*e  of  the  SictbMctipe  a»  aii  nid  to  hhigavm.     PMt  9ro.  clotk,  i*.  fi^. 
DR.    SEVMOUR. 

ILLUSTItATIOXS    iW    SOME  "'(IF    THE    PRIXCTPAL    DTS- 

EASKS  OF  THE  OVAUIAi  ihrir  jJnrplom*  and  Treatartit;  to  which  »rt  pt*fiie4 
Obti-rrntioiii  on  lh«  Strui-iiirc  niiil  FuiiL-lioui  of  tlio»r  [utrt*  in  tb«  lluiu*&  Bein^  Kod  in 
AnimiUi.     Oo  ladin  p.iper.     t'olia,  IG*. 

THE  NATURE  AN'P  TREATMENT  OF  DROPSY;  eonsidettd 

etprdatly  in  rttvivncr  to  ihe  DuKut-a  uf  ilip  Intcruat  OrgBua  uf  ifae  Body,  which  aMl 
eomnionly  pradaco  it.    8to.  i«.        _^_____,^ 

DR.    8HAPTER.    M,D..    F.R.C.P. 

THE  CLIMATE  (tE   THE    SOCTfl    OF   DETON.   AND    ITS 

INFLUENCE    UPON    HEALTH.     Srfnnd  ICditioii,  with  Map^    6TO.cUlh.10i.6i 


MR.    8MAW.    M.R.C3. 

THE  MEDICAL  ROIEMBRANCER ;    oii.   ROOK   OF  EMER- 

(iENClK!?,    1-ifih  ICdiibn.  Ediied,  niih Adiliiiitn>,b7JoN*THA\Ili-TctiiNM>>,F.H.C.& 

32mo.  cloih.  2«.  fill.  

DR.    SHEA,    M.D„    BA. 

A  MANUAL  OF  ANIMAL  PHYSIOLOGY    Wiih  an  Appendix  of 

Qu'cnicni  Tor  r.)it  IJ.A.  Loudon  uud  other  Eitanucatiojii,     With  En^yiii^.     FooIkm 

ire.  cloth,  ir.  6iL  — 

DR.    8HRIMPTON. 

CHOLERA :  ITS  SEAT,  NATURE,  AND  TREATMENT.    Wth 

ERgnitiiigt.     8to.  cloth,  4i.  Qd,       .^. 

MB.    U-    0.     KAV-SHUTTLGWORTM.    M  P. 

FIRST   PRINCIPLES  OF   MODERN   CHEMISTRY:    a  M.nt«i 

of  luorgnuic  Chmiitlr^.     Seconil  Edition.     Cnwti  Qto,  cloth,  it.  SJ. 


OR.    8IBSON.    F.R.a. 

MEDICAL   ANATOMY.     With  coloured  Plates.     Imperial  folio.    Com- 

plrt*  in  ScTOD  FaKiGuli.     S*.  each. 

OR.    E.     H.    SIEVSKINO. 

ON    EPILEPSY    AND    EPILKPTIFORM    SEIZITRES:    their 

Ckitws  TalhglDgj-,  iHid  TnalinrDt.    Scciwid  EilUinn.     I'oit  Bro.  cloih,  H>».  W, 

OR.    SIMMS. 

A    TVTNTKK    IN    PARIS  :  being  n  few  Eipcriencw  Md  ObeerTiition* 

of  Krrncb  Medical  nod  StnitaiT'  Mstlrn.     Fcftp.  810.  cloth,  4*. 


MR.      SINCLAIR     AND     DR.    JOHNSTON. 

PRACTICAL  MIDWIFERY:  Compriaing  m  Accoant  of  18,748  DeU- 
t«-iSm,  uffiitl]  wcuiwd  in  ihe  DuUJn  Lyin^in  Hoipiuil,  daring  a  |i«rJod  *f  Se»e«i  V«*rf. 
8to.  doili.  lOi.  " 

OR.    SIOROET,    M.a-LOND.    M.R.O.P. 

MENTONE  IN  ITS  MEDICAL  ASPECT.    Foolscap  8to.  cloth,  2*.  fldL 

MR.    ALFRED     8MEE.    F.fl.S. 

GENERAL  DEBILITY  AND  lU-FECTITE  SCTRITUIN;   their 

Cmum,  Coiu»qDei)«t,  ajid  TKflUn«nl.     i^Monil  Edition.     Fcap.  Bro.  elolh,  S*.  Sd. 


DR.    SMEU-ie. 
OBSTETRIC    PLATES:  K-ing  a  Selection  from  the  more  Importaat  md 
PnutJcnl  IlltutratiDiii  cdDbiiitod  in  ib»  Original  Work.     With  Anatomical  and  Practical 
Dttcciiona.    8vo,  clotfi,  5*. 

MR.    MENRV    SMITH,    P,R.O.S. 

ON  STRICTURE  OF  THE  URETHRA.    8to.  doth,  7*.  6dL 
HiEMORRIIOIDS    AND    PROLAPSUS    OF    THE    RECTUM: 

Thpir  Patboloey  luid  TmtiDCQt,  with  upccial  reJorctic«  lo  th«  luo  of  Nitric  Aod.  Third 
Edition,    t'uip,  flva.  duth,  ."U.  ^ 

THE   SURGERY    OF   THE   RtXjfUM.     Uitaomian  Leclur«.    Second 
Edition.     F(»p.  Sto.  ii.  64. 

OR.    J.    SMITH,    M.D.,   F.R.O.S.EOIN. 

HANDBOOK  OF  DI-^s'TAL  ANATOSIY  AND  SURGERY.  FOR 

THB  USB  OF  STUDENTS  AND  PltACTITlQXEHS.    Fea^  Ore  etnl.,  S*.  «rf. 
DR.    W.    TYLER    SMITH. 

A  MANUAL  OF  OBSTETRICS,  THEORETICAL  AND  PRAC- 

TIL'AL.     lUuiiTBtfd  with  lt!6  fnmnngt.     f'np.  Sro.  doih,  12i.  fid. 


OR,     SNOW. 

ON   CHLOROFORM    AND    OTHER    ANjF^STHETICS:  their 

ACTION    A.S'I)   AU.MINISTRATi(>N.     l-:ditcd,  with  n  Mrmair  of  ilt#  Auib«t,  t>j 
Benjamin  W.  iUcbardsoti,  M.Di    Sro.  clolti,  1 0>.  GJ. 


k   TENSIOl 


I 


I 


MR.    J     VOSE     SOLOMON.    FJt.CS 

TENSION  OF  THE  EVKIt.M.L:  GLAUCOMA:  «ome  Account  of 

I  0|wniti(iO(  pncttted  in  ihc  l$Lh  Oauty.     Svo,  doth,  it. 


MESSRS.  CHDBCHtLL   &   SONS    PUBLICATIONS. 


DR.    STANHOPE    TEMPLEMAN    8PEER. 

PATHOLOGICAL  CHEMISTKY.   IN    ITS  APPLirATIOX  TO 

Tin-:  PRACTICE  OF  .MEDICINE.    Traii.lated  firom  lie  French  o(  MM.  BwQOSMi. 
aad  RofiiEK.    8vo.  cloUi,  minced  to  6*. 


I 


MR.    J,    K.    SPENDER.     M.OLONO. 

A    MANUAL   OF    THP    PATHOLOGY    AND    TRFATMENT 

OF  ULCERS  AND   CUTANEOUS    D1SE.\SE3   OF   THE   LOWER    LIUB&. 
flro.  eloUi,  i*. 


MR.    PETER    SQUIRE. 

A    COMPANION    TO    TH?.  ''BRITISH    PHARMAajP^IA. 

S«<r«nth  Editioa     8vo.  «lolli,  10*.  Gif.      II. 

THE  PHARMACOPEIAS   OF  THE   LONDON   HOSPITALS. 

■mng«d  in  Graupi  fat   vMy   R<ffr«nc»  and   Comporina.    S«c«ii  Ediiioa.     I9aa. 
cIoUl,  Sf. 


DR.    aTEGGIALI. 

A  yimWkl  MANUAL  FOR  APOTUECARIKS'  UALL  AXD  OTHKR  MEDICAL 

BOARDS.    Twelfib  Edician.    IStno.doili,  10*. 

A  MANrAf.  FOR   THE  COUKHE  OF  SUHGEONSj  intended  for  the   Um 
of  Candidates  {<a  ExaaunDiiiia  uid  Praciitionvn.     iMcoml  Ediiira.     1 3ato.  clotli.  1 0*. 

FIRST  mF.S   FOR   CHKMISTS  AND '  DRUGlilSTS   PRRPARLSa  FOR   EX- 
AMINATION   AT    THE    PHARMACEUTICAL    SOCIETY.       Third  EdJtua. 


MR. 


BTOWE,    M.R.O.S. 

A  TOXICOLOfllCAL  CHART,  exhibiling  »l  om  view  Uie  Sfraptooa. 
Trvauueni.  and  Moil»  of  Dei«ciing  the  vftriuu*  P«1mii«,  Mincnl,  V*grttb]r,  and  AalnaL 
To  which  are  added,  conciw  Dlnctiona  Tor  t1i(  Trvstmcm  of  SnipCDdcd  AaLaiuiMi. 
Tmiflh  Kdilion.  reriicd.     Oa  Sbect,  2>, ;  mnuclcd  on  Itoller,  fii. 


MR.    FRANCIS     SUTTON,    f.Oja. 


A  SYSTEMATIC  HANDBOOK  OF  VOLUilETRIC  ANALYSIS; 

or,  thr  guanlitdtive  Etliiuslion  of  Chrmiul  Sutntuicu  bf  Mcuitre.     Vt'iih  Eagrarim^ 
Poit  6*0.  olotb,  7t.  6d. 


^^  MR.   VV.    P.    9WAIN,    F.R.C8. 

INJmilES   AKD   DISEASES    OF   THE   KNEE-JOINT,    tod 

th«ir  TrMitmcni  bf  Amjiuution  and    Excitlou  Contraaied.     JAckwMuan    Piim    Eaaajr. 
With  36  EngTavia|[«,     B*a.  cloth,  9«. 


DR.    SWAVNE. 

OBSTtrrRIC   APHORISMS    FOR    THE   USE  OF  STCDENTS 

IIUWIFERV  PIUCTICK.    With  H»gni«iig.<w  Wood.    Foonh 


S  Edit  on.     Fcap.Svo. 


^ 


HB88R8.    CHirUCHTLIi  A   80Ns'  PnBL10ATfON8. 


SIR     Aue}CANDER    TAVLOR,    M.D^    F.R.S^. 

"  THE  CLIMATE  OF  FAU;  with  a.  DMcnption  of  the  Watering  Places 
nf  lhl^  Vjmeet,  and  ef  th«  Virtue)  of  their  mpccttr«  Minrn!  Sonr»*  ia  OitMte,  Third 
Edition.     Puit  6(ti.  cIoeIi,  7i> 

OR.    ALFRED    S.    TAYLOR.    F.R.3. 

THE  rumniPiES  and  puactice  of  medical  juris. 

PRUDENCE.     With  I7fi  Wwjd  En^rannp.     Bvo.  clolh,  2a(. 

A  MANUAL  OF  MED[CAL  JURISPRUDENXR    Eigkh  EditioD. 

Wilb  Eugravingt.     t'cap.  Bto.  tloOi,  i2t,  M. 

lit. 

ON    POISONS,    in    relation    to  MEDICAL    JIIRISPHUDENCE    AXD 
MEDICINE.    Second  Edition.     Foip.  Bvo.cloth,  I2(.«(f. 


DR.   TMEOPHILUS    TM01VIP80^.    F.R.S. 

CLINICAL    LECTURES   ON   PULMONARY   CONSUMPTION; 

witba>j<iitioniUCbBplcnb;E.Sri(BiTuoiirsoii,M.D.    With  Plain.    livD.clQtli,7i.U. 


OR.   THOMAS. 

THE  MODERN  PRACTICE  OF  PUYSIC;  exhibiting  the  s^mp- 

tomi,  C«iui?>,  MaifaiU  AppM/iuicc*,  uid  Trmtincnt  of  the  Dj*«b*p*  of  nil  Cliinatci. 
El»T«ntb  RdiiioD.     Rfvitwj  by  ALriKKNox  Pkahptok,  M.U.    3  tdIi,  8to.  dotluSb, 


SIR    HEMRY    THOMPSON.   F.RC.8. 

STRICTURE  OF  THE  URETHIU  AND  URINARY  FISTULJE; 

their  Pathology  utd  Trtnunent.    itaMtanim  Prize  E«n.y.    Wltli  PlalM.    Third  Ediuen, 
Hito.clDUi,  ID*.  II. 

THE    DISEASES  OF   TEE    PliOSTATE;  their  Pathology  und  Tn?*t. 
menu    With  Plate*.    Third  Eititiou.    Hvn.  cloth,  lOi. 

IIS. 

PRACTICAL  UTEOTOMV  AND  LITllUlRITY;  or,  An  inquiry 

into  th«  \)tv.  Modn*  of  rerooiing  Stone  Irom  the  BLidder.     With  nuTncruui  Eaj^rian, 
4 TO,  doitt.  Si. 

CLINICAL  LECTURES  ON  DISEASES  OF  THE  URINARY 

ORGANS.     With  EngtSTing*.     Second  Edition.    Crown  Byo.  doth,  at. 


DR.    THOROWOOOO,    M.QUONO. 

NOTES    ON    ASTHMA;    its  Nawre,  Foms  and  Traument.    Crown 

8T9.d0lfa,  \l. 

OR.    THUOIOHUM. 

A   TREATISE  ON   THE   PATHOLOGY   OF    THE   URINE, 

Including  « twmplote  Oujd«  to  iu  Anolyaii.     With  Platck,  8ro.  dotii,  \l§. 

^    A    TREATISE   ON    GALL    STONES:    th«r  aemistir,  Pathology.    ^ 

H.  ftiid  Tr-airoeni.     Willi  Culuured  Phitw.    8»o,  cIoUi,  10*.  3. 


I 


i 


£    30 


♦« — ^m- 

UESSRS.   CHOaCHlLL  A   SOHS'  PDBLICATZONB. 
^t — »^ 


OR.    TILT. 

ON  TrrEUI>'E  AND  OVARIAN  INFUMMATION,  AND  ON 

THE  I'llYSIOLOOy  ASM  DISEASES  OF  MENSTRUATION.  ThW  EditioK. 
8vo.  clotk,  12*. 

A    nANr)B(K)K    OF   CTERINK   THEKAPEUTICS   AND    OF 

DISEASES    OP    WOMBK.     Third  Hditioa.      Pott  Sro.  tlnb,  IQ*. 

ItL 

TlIK  CHANGE  OF  LIFE  IN   HEALTH  ,\ND  DISEASE:  . 

l'nu:tical  Tnalikvun  the  NcrToiuAiidoihecAffnruoci* incidental  to  Woomiiu  iha  DecliM 
of  Lib.    Strooixl  Edltiora,    B*o.cluth,  <!«. 


OR.    QOOWIN    TIMMS. 

CONSUMPTION :    its  Xruo  Naiurc  itnd  Successfal  Treatment. 
ankfX^.     Crown  STo.ctath,  lOi. 

OR.  ROBERT   B.  TOOO,  PJt.S. 


Rc-Issne, 


CLINICAL  LECTURES  ON  THE  PRACTICE  OF  MEDICINR 

i/ta  £dUion,  in  one   Volume,  £dittd  by  Da.  Bsalk,  8vo.  doth,   ttt«. 

ON  CERTAIN  DISEASES  OF  THE  URINARY  ORGANS.  AND 

ON  DROPSIES.     ¥ap.  Sm  cJoili.  61. 


MR.    TOMES.    FR.S. 

A  MANUAL  OF  DENTAL  SURGERY,    wub  208  Etgrsving.  ob 

n'ood.     Fcap.  Sro.  cloth,  12i.  €d, 

OR.  TURNBULL. 

AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION. 

tTH  PREVENTION.  AMI  THE  PROtiRF-SS  OE   IMPROVEMENT  IN  THE 
TREATMENT.     Tliird  Edition.     8vo.  eloih,  «fc 

A  PRACTICAL  TRKATISE  ON  DISORDERS  OF  THE  STOMACH 

rith  FERMENTATION ;  and  on  the  Chuk*  and  Trvulmcnt  of  ludisMtwn,  fc.c    8ia. 
clotk,  I)*. 


1 


MR.    TU90N,    F.C.e. 

A    PnARMACOp(EIA  ;     including    the    Outllnra    of  Materia  Media 

and  Tbcrapniiici,  lor  the  i'f  iif  Pr.uitli<ini-n  und  Smdrot*  ft Vrtrntinm  MHKriM. 
Poel  8*0.  clotb.  7*. 

on.    TWEEDIE,    F.R.8. 

CONTINUED  FEVERS:  Tfll-IR  MSTIMmVE  CHARACTERS. 

PATHOLOOY,  AND  TREATMENT.     WiU,  Coloured  Pkl*fc    8t«. dod.  13i. 
DR.    UNDERWOOD. 

^^    TRKATISE  ON  THE  DISEASES  OF  CHILDREN.    Tenth  Editioi. 

\  ,  irilb  ArtditionBnndCorreetio«i»by  IIkmrv  Davi»,  .M.1>.    llTa.datli.lAf. 

■  1\    VESTIGES  OF  THE    NATHtAL   lUSToRY  OF  CREATION. 

P«p<w«^^ — 


UESSES.    CHDECHILL    A    SONS     PUBLICATIONS. 


7^ 


1 


PROF.  SOHROeOER  VAN  DER  KOLK, 

TEE    PATTIOIOGY    AND    THERAPEUTICS    OT    MENTAL 

DISE.VSES.    Traiulated  by  Mr.  Rldali,  F.B.CS,    8.0.  doth,  7».  W. 


MR.    WAOE,   P-R.C.a. 

STRICTURK    OF    THK    URnilUA.    ITS    COMPLICATIOXS 

AND    EFFECTS:     n   Pnaioil   TcrJiil*^  oq   the   Ntlura  ana  TmUnMit  nt  llww 
AiTecliuiM.    KoanU  Editioo.     8to.  cloth,  7^  <><'■ 


OR.  WAHLTUCH,  M.O. 

A   DTCTTONART   OF    MATERIA   JIEDICA   AND    TIIKRA- 

PEL'TiCS.    8»aoloih.  U«. 


OR.   WALKER.    M.B.LONO. 

ON  DIPHTHEraA  A.\D  DIPUTHERIIIC  DISEASES.    Fcp. 

8ia  cloth,  3*.  

DR,    WALLER. 

ELEMENTS  OF  PRACTICAL  MIDWIPERT:  or.  Conpinion  to 

the  L;ing-in  Koacn.     Pourtli  Edilion,  with  Plates.     Fcap.  clolb,  4*.  $d. 


MR.    HAVNES    WALTON,    P.R.O.a. 

SUEGICAL   DISEASES    OF    TUE    EYE.     With  EngraviDga  o» 

Wood.    Bmod  EilitKii].    ilto.  clotb,  Ut. 


DR.    WARINO,    MD.    N.R.C.P.LOKO. 

A  MANUAL  OF  PRACTICAL  fllERAl^EUTICS.    8ecoDd  Edition, 

RmMd  and  Enlarged.     Fciip.  Hi-u.  clutli,  12i.  6d. 

TII>:  TROPICAL  RESIDENT  "at   HOME.     Utt««  tadr«»ed  to 

Eiirnpnanii  rotuniiii))  from  India  and  tbn  Colonic*  on  Subject*  conTieolcd  with  tbeir  Health 
■nd  U«iLcral  Welfare.     Crowa  6ve.  oloth.  5*. 


DR.   WATERS.    PJt.O.P. 

DISEASES   OF    THE    CHEST,    contributions  to  their 

CLINICAL  HISTORY,  PATH01.0GT.  AND  TUEATMENT.  With  VUm. 
Stq.  cloth.  1-^.  9d.  tl 

TEE  ANATOMY  OF   THE   HUMAN   LUNG.    The  Prize  Essay 

to  whicli  thr  Fothpreiltiai)  (l«ld  Jilt^dal  wo*  avarded  bj  the  .M«diai1  Socivtj  of  LandDD. 
I'o»i  Kin.  dolli,  G«.  id.  i,|_ 

RESE.\RCHES    ON    TUE    NATURE.     PATHOLOGY.     AND 

TREATMENT  OF  EMPHYSEMA  OF  TUE  LUNGS.  A.Mi  ITS  RELA- 
TIONS WITH  OTHER  PISEASre  OF  THE  CHEST.  With  Engnrivg*.  »f«. 
clolb  J  at. 


OR.    ALt.AN    \Ai'EBB.    F.R.C.8.I_ 

THE   SUBOEON'S   READY    RULES   FOR  OPERATIONS  L\    a 

SUROBRY.     R«ya]8ro.dotb.iai.M.  % 

* ^*-'*»«Sfe. 


MESSRS.    CHURCHILL    &    SONS     PtTBLICATIONS. 
-^♦i^ ■ »•* 

MR.   SOELBERQ    WELLS. 
I. 

A  TRKATISE  ON  THE  DISEASES   OF   THE  EYE     win, 

Coloiirw)  I'ktn&nd  Wood  Eugmtingi,     Sto,  clolk,  34i. 

n. 
ON  LONG.  SnORT.  AND  WE.\K   SIGHT,  ud  thetr  iWumai  I7 

the  ScienliSc  Ute  of  SpocUctn*.    I'biiil  Edition.    Willi  PlatM.    8t«,  dotit,  6s. 


MR.    T.    SPENOKR    WELLa,    F.R.O.S. 

SCALE    OF    MEDICINES    FOR     MERCHANT    TESSELS. 

With  ObHrraliiin*  oa  Ifce  M«4iu  of  PrMcaring  the  Hadtli   of   S«amwi,  Jte.  tu, 
ScTnitb  Tkoiuud.     Fcap.  8ro.  clath,  3*.  6d. 


DR.    WEST. 

LECTURES  ON  THE   DISEASES  OF  WOMEN.    Third  Eduio..  ■ 

8ti).  clolh,  IS*. 


MR-   WMEEUCR- 

HAND-BOOK    OF    ANATOMY    FOR    STUDENTS    OF    THE 

FINE  ARTS.     With  Engatinpon  Wood.     Foip.  Sro.,  2i. M. 


OR.    WHITEHEAD.    P.R.C.S. 

ON  THE  TRANSMISSION  FROM  PAItENT  TO  OFFSPRING 

OF    SOMK     FORMS    OF    IH.SKASE,    AND    OF     MORBID    TAINTS    AND 
TENDENCIES.    Socond  Edition.     Uro.  clmh,  I  Of.  Sd. 


OR.  WILLIAMS,  F.rtja. 

PRINCIPLES  OF  MEDICINE:  AnElcmei>Ur>- ViewofiheCaM«. 
Nnturc,  TrMtmeni.  DiiHrnniit.  ani]  PngnoMt,  of  Di*mw^.  Wlih  brirf  tUm^f^,  gg 
Hygienic*,  or  the  l'K««rv»tioii  of  Health.    The  Third  Bdilion.     Sto,  clotk,  is«. 


DR.   WIN8LOW.    M>0.,  DC.LOXON. 

OBSCURE    DISEASES     OF    THE     BRAIN    AND     MIND. 

Founli  Edition.    CucfQlly  RevJwd.    Poit  8to.  ctoth,  lOi.  U. 


DR.    WISE.    M.0:,    F.R.C.P.EOIN. 

A    ItKVIEW    OF     THE     HtSTORY    OF    MEDICINE    AMONG 

A  ASIATIC  NATIONS.     Two  Volt.  Sv*  cloth,  Ifo. 

Sf<0*^^ — 


MR.    ERASMUS    WILSON,    F.R.a. 

THE  ANATOMIST'S  VADE-MECUM:  A  SYSTEM  OF  HTTMAX 

ANATOMY.    With  nuinetouB  lliuiiration*  on  Wood..    Eighth  Edition.    FooUcsp  Stb. 
doih,  I'if.  fid. 

ON   DISEASES  OF  TEE  SKIN :  A  SYSTEM  of  cutaneooS 

MEDICINE.     Sui)i  EditiDD.    8td.  cloth,  18*. 
Tui   KAiii    WnnKi    illiiurated  vrith    find;  eiccvlcd  Bngmvtngi  on  Sle«l,  accunUly 

coloured.     Bvo,  eioib,  3G*. 

III. 

HEALTHY    SKIN  :  a  Treatise  on  Iho  Man»g«nient  of  the  Skin  uid  H»ir 
in  rclatioit  to  HedUl.     Sorriitb  Edillon.     FoolKap  8to.  2t.  M. 

IV. 

PORTRAITS  OF  DISEASES  OF  THE  SKIN.    Foib.   Fa«icaiii. 

lo  XII.,  completing  ih*  Work.     2Uii.  Kuh.    Th»  Kntire  WurW,  half  morocco,  £]i. 

THE  STTTBENT'S  BOOK  OF  CUTANEOUS  MEDICINE  AND 

DISEASES  OF  THE  8K  IN.    Pott  8vo.  doth.  81.  M. 

vt.  

ON    SYPHILIS.    CONSTITTTTIONAL    AND    HEREDITARY; 

AND    ON    SyPHILlTIC   KEtlM'TinNS.     With  Four  Coloured  I'lnic*.    8 to.  cloth, 

A  TUKEE  WEEKS'  SCAMPER  THROUGH  THE  SPAS  OF 

GEitMANY    AND    BELOIU.M,   wiih  na  Appendix  on  Ui«  Naiitn  «iid  Vttt   of 
MiuHira]   Wnten.     Poit  Oto.  cloth,  4*.  €•{. 

rrii. 

THE    EASTERN    OR    TURKISH    BATH:    iu  History,  Reviral  in 
BrilAiu,  and  AppUtttion  10  the  P&rpogi-t  of  llfAllh.     FooUcap  Svo.,  S«, 


DR.   a.  O.  \A/ITT8TEIN. 


PRACTICAL  PHARMACEUTICAL  CHEMISTRY:  At  E.pinnsiion 

of  Chrmiml  oni  PhnnnacFutii-Al  Pruceuet,  with  ibf  Mrihodt  of  Tiling  the  Purity  of 
thn  PrcpunCinnii,  drducrd  fmin  (>ri|{iiiii!  KipcriRieiila.  Tnuubtcd  tram  the  Scoond 
Oenmii  Edition,  by  STKpass  D.uiDv.    18]no.  cloih,  6t. 


OR.    HCNRV    Q     W«IOMT. 

I. 

UTERINT:   DISORDERS  :    their  Constitational  Inflnence  and  Tre*tmciit. 

Sto.  doth,  7<.  (U,  11. 

HEADACHES;  Ihdr  Caases  and  their  Cure.   Foortli  Edition.    Fcap.  8to. 


DR.   VEARai-EV,    MD..    M.R.C.S. 

DEAFNESS  PRACTICALLY  ILLUSTRATED;  bcinR at. Kxposition 

U  to  thn  Ckiiiu  Hiid  Trcnimmi  <if  DiuxM-*  of  the  Eai.    Sixth  Edition.    8to,  «Iu!)),  Si, 

ON  THHOAT   AILMENTS,   MORE  ESPECIALLY   IN   THE 

ENLARGED  TONSIL  AND  ELONOATEK  UVULA.      Eighth   Edition, 
eloth,  5i. 


dition.    8t«.     w 


"W«  hire  ipyn  Mr.  Cfcarehill  publk  th«uk*  (nr  ihr  [xMiiive  benefit  taalemi  on  tbi 
M«(iial  I'mftsuou,  by  the  •erica  of  b«aatifiil  uid  cha&p  ManuAU  whkh  b«u  Ui  unpfifiL" — 
JJnfU  and  Fortiff*  Mtdieal  Kevint. 


AOOXXaATB    SAXiH,    lft«,000   C07IBB. 


ft    THE 


AKATOSTY.     With  munerotis  Eiignvings.     Kightli  £<UUoii.     Bj*  EfiASimS 

BOTAITT.  With  numerous  ErKnivings.  By  llOBEST  BlKTIXT,  P.L.S., 
PiQA-fSor  of  BoUiny,  Kiog's  Cutlej^  attd  to  the  Pbamuceadcal  SoaetjT' 

OHEHISTRT,  With  namerona  EngrariDgs.  Tcsah  EdiUoD,  Us.  Bj 
(lEOfcOE  Fon-NEs.  F.R.S.,  H.  Bekce  Jokss,  M.]>.,  F.R.S.,  tad 
UE\ii\   Watts,  li.A.,  F.R.S. 
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